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Containing  Selections,  from  the  Transactions  of 
Learned  Societies  and  foreign  Scientific  Jour- 
nals^  and  original  analytical  views  of  'subjects  in 
Philosoj^y  and  the  Arts  compiled  from  various 
sources ;  intended  to  exhibit  a  view  of  the  pro- 
gress of  discovery  in  Natural  Philosophy,  Me- 
chanics, Chemistry,  Geology  and  Mineralogy, 
NTatural  History,  Comparative  Anatomy  and 
Physiology,  Geography,  Statistics,  and  the  Fine 
and  usefm  Arts.  Conducted  by  John  W.  Web- 
ster, M.  D.  John  Ware,  M.  D.  and  Daniel 
Treadwell,  Fellows  of  the  American  Academy 
of  Arts  and  Sciences. 


Published  by  Ctunmingi^  ifittiard  ^  Co,  No,  1,  Comhillf  Boston; 
to  whom  eommunications  are  to  be  addressed^  post-paid, 

Thx  object  of  this  work  is  to  render  accessible  to  the 
American  public^  the  various  and  important  information 
which  is  constantly  communicated  to  the  European  world, 
through  the  transactions  of  their  learned  Societies,  and  their 
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Scientific  Journals.  It  is  well  known  that  nearly  all  the 
valuable  discoveries  in  Philosophy,  of  the  present  century, 
have  been  first  made  known  thi*ough  these  publications* 
Their  number  has  now,  however,  become  so  extended, 
that  access  to  them  can  be  obtained  by  only  a  small  pro- 
portion of  readers.  This  is  particularly  the  case  in  our  own 
country,  and  a  veil  is  thus  drawn  between  us  and  the  rapid 
progress  which  is  dail;|^  making  in  discovery  on  the  other 
side  of  the  Atlantic.  It  is  also  to  be  considered  that  a^  they 
have  increased  in  number,  their  value  has  been  somewhat 
diminished  by  the  frequent  admission  of  indifferent  articles. 

It  is  intenaed  in  the  work,  the  plan  of  which  is  now  sub- 
mitted to  the  public,  to  publish  selections  of  such  papers,  or 
parts  of  papers,  as  are  in  themselves  most  valuable,  or  pos- 
sess an  interest  from  any  relation  they  may  have  to  the 
situation  and  prospects  of  the  American  people, — to  make 
occasional  abridgments  of  those  whose  lengtti  would  pre- 
clude their  admission  entire, — and  whenever  there  may  hap- 
pen to  be  a  variety  of  articles  from  different  sources  upon 
any  particular  subject,  to  present  analytical  views  of  them. 
This  last  method  of  communicating  information  it  is  hoped 
may  be  made  especially  useful ;  since  it  happens,  that  obser- 
vations relating  to  the  same  subject  are  frequently  made  at 
nearly  the  same  time,  by  several  individuals  in  different 
parts  of  the  world,  all  of  which  it  would  be  impossible  to 
publish,  whilst  yet  an  analytical  view  of  the  whole  would  be 
of  great  value. 

It  may  be  added,  that  although  the  principal  object  will 
be  the  publication  of  selections  from  foreign  works ;  yet,  it 
is  not  intended  that  the  pages  of  this  Journal  shall  be  closed 
against  any  original  articles  of  merit  which  may  be  offered, 
particularly  those  relating  to  the  history  ana  progress  of 
discovery  in  our  own  country. 


eotAftcotis. 

This  Work  is  published  on  good  paper,  and  with  a  new  type.  A 
number,  containing  one  hundred  pages,  is  issued  every  two  months.  Price 
four  dollars  a  year,  payable  on  the  delivery  of  the  third  Number  of  each 
volume. 
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The  Nature  and  Plan  of  this  Work  will  be  seen  from  the 
following  Abstract  of  the  Contents  of  the  Volume  already 
published. 

ASTRONOMT.— JZtettftee't  Chronogji^h— Mr  Pofitf  on  the  cfauget  in 
the  Declination  of  the  Fixed  Stan-— Baron  de  ZiUh  on  the  ObieiTatoriet  of 
Europe — ^Prof.  Fwrrar  on  the  Comet  of  18S3 — ^*S4 — ^EHementi  of  the  Co- 
met of  1823. 

OPTICS.^Mr  Butttr  on  the  Inaenubility  of  the  Eye  to  certain  Cokran. 

HTDRONAMICS.— Mr  KnawUt  on  the  Cnrvilinear  Form  of  the  Stems 
of  Shipt — ^BSr  Perlmj*  New  Steam  ikinne>--Ob«erTationi  on-  Circnlar 
Stems— Experiments  on  the  Pressure  of  Water,  l^c. 

PNEUMATICS.— Dr  WoUattan  on  the  Finite  Extent  of  the  Atmos- 
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Bfr  3Ve«di0eU  on  Cast  Iron— ^New  Method  of  Tannine  and  Dyeings— Of 
Glazixir  Earthen  Ware — Soldering  with  Cast  Iron — ^Description  of  Mon- 
teith  £  Co*s  great '  Bandana  Gallery — New- Apparatus  for  Describing 
Ciures — ^Method  of  Obtaining  Iron  from  Slags  and  Cinders — ^Method  of 
Prodacing  the  Prismatic  Colours  on  MetaUic  Surfaces — On  the  AUoys  ef 
StceL 

ACCOUBTICS.— Dr  WalUuton  on  Soonds  Inaudible  by  Certain  Ears- 
Velocity  of  Sound. 

ELECTRICITY  and  GALVANISM.— New  Form  of  Voltaic  Apparatus. 

MAGNETISM. — Account  of  Captain  Scoresby's  Magnetical  Dis- 
coveries. 

METEOROLOGT.— Prof.  Farrar  on  an  Apparatus  for  Determining  the 
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l>avy  on  the  Formation  of  Mists. 

CHEMISTRT.— Reduction  of  Sulphate  of  Lead-Dr  Ure  on  Chloride  of 
Lime  or  Bleaching  Powder — Dr  WehiterU  Examination  of  the  Meteor  from 
Maine,  &c.— Test  for  Proto-Salts  of  Iron— Acid  Earth  of  Persia— Dr  Jtfar- 
tei  on  the  'Saline  Contents  of  Sea  Watei^— Hydriodate  of  Potass— Mr 
Faraday  on  Condensation  of  the  Gases — On  the  Action  of  Platinum  on 
Mixtures  of  Oxygen,  Hydrogen,  frc. — Dtebereiner^i  Eudiometer— -Dr 
JVaiU  on  detecting  small  quantities  of  Arsenic*->Roman  Cement — Sir  H. 
jOsvy  on  the  Condensation  of  the  Gases. 

ZOOLOGY.- Mr  Smiih  on  Animals  of  America  allied  to  the  Genus 
Antilope — Prof.  Jameson  on  the  Rocky  Mountain  Sheep  of  the  Americans 
--Sir  £.  Home  on  a  New  Species  o£  Rhinoceros — Dr  Traill  on  the  Orang 
Outang — On  American  Animals  of  the  Genus  Felis.. 
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COMPARATIVE  ANATOMY.— M.  6.  St  HOaire  on  the  IdenUty  of 
the  Org^s  of  Animals  of  Different  Classes. 

MINERALOGY  and  OEOLOOY.— Dr  MaeCuUoeh  on  Certain  Eleya- 
tions  of  Land  Connected  with  the  Actions  of  ^Volcanoes — ^Dr  Davy  on  the 
Mineralo^  of  Ceylon— Prof.  BueUand  on  Fossil  Teeth  and  Bones  in  a 
Caye  in  Yorksl^re— Rocking;  Stone  of  Rozbury — ^Marble  of  Stoneham — 
M.  O^ty-Jjuisae  on  Volcanoes— Mr  Serope  on  the  Emption  of  Vesuyius, 
1822 — Prof.  Hauimann  on  the  Geology  of  the  Apennines — Green  Fel- 

Slfr  of  Beyerly — Notice  of  Conybeare  and  PhiUips*  Outlines  of  the 
eolo^  of  England  and  Wales-^Dr  Ware  on  the  Fossil  Bones  of  the 
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PREFACE. 


OAvuro  broi^ht  the  fint  volume  of  this  Journal  to  a  coocla- 
lion,  the  Editors  take  this  opportunity  ag^ain  to  caU  the  attention 
of  the  public  to  their  undertaking.  They  are  more  than  erer 
convinced  of  the  importance  of  their  plan  and  of  the  extent 
to  which,  if  properly  conducted,  it  is  capable  of  being  made 
weiul.  The  scientific  labours  of  European  philosophers  are 
made  known  to  the  world  from  so  man^  different  quarters,  their 
productions  are  spread  over  so  wide  a  surface,  are  scattered 
among  so  great  a  number  of  Journals  and  volumes  of  Transac- 
tions, and  the  valuable  are  so  connected  and  mingled  with  the 
worthless,  that  it  is  very  difficult  for  individuals  in  America, 
except  under  uncommon  advantages,  to  get  a  complete  view 
of  the  progress  of  science  and  the  arts.  The  expense  of  im- 
portation is  so  great  that  few  persons  can  consistently  afford  to 
procure  for  their  own  use  even  one  of  the  foreign  Journals. 
It  is  only  in  public  libraries,  Atheneums,  &c.  that  complete 
series  of  them  are  to  be  looked  for,  and  it  is  unnecessary  to  say, 
how  small  a  proportion  of  the  reading  population  have  either 
leisure  or  opportunity  to  avail  themselves  of  establishments  of 
this  nature. 

The  principal  object  of  the  Editors  has  been  to  present  in 
their  publication,  whatever  was  useful  or  interesting  among  the 
contents  of  the  European  periodical  works,  either  in  the  lan- 
guage of  the  authors  themselves,  or  in  a  more  condensed  and 
.abridged  form  in  their  own.  But  as  they  have  wished  to  make 
it  as  complete  a  record  as  possible  of  the  state  of  science  in 
America  as  well  as  in  Europe,  they  have  by  no  means  confined 
themselves  to  selections  from  foreign  works.  The  pages  of 
this  volume  will  be  found  to  contain  a  very  considerable  num- 
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ber  of  original  articles,  relating  principallj  to  American  sci- 
ence. In  fact,  the  quantity  of  matter  expressly  written  for 
this  Journal,  either  original  or  compiled,  is  very  little  less,  in 
proportion  than  is  contained  in  most  of  the  European  Journals 
of  Science. 

The  limited  means  which  the  Editors  felt  themselves  author- 
ized to  risk  upon  this  undertaking  and  the  uncertainty  of  the 
degree  of  support  they  should  meet  with,  have  prevented 
them  from  procuring  so  abundant  and  prompt  a  supply  of 
European  publications  as  they  wished.  The  embarrassment 
they  have  laboured  under  in  this  particular  has  been  consider- 
able, and  they  are  confident  that  their  Journal  is  capable  of 
being  made  far  more  valuable  than  it  has  been,  should  public 
patronage  be  sufficient  to  enable  them  to  devote  the  necessary 
funds  to  this  object. 

The  patronage  they  have  received  in  this  immediate  neigh- 
bourhood, has  been  flattering,  and  has  been  of  itself  nearly  suf- 
ficient to  meet  the  necessary  expenses  of  the  work.  But  at  a 
distance,  little  progress  has  been  made — ^the  subscription  has 
advanced  slowly,  if  at  all,  and  without  a  more  extensive 
support,  it  is  impossible  that  the  work  should  become  so  inter- 
esting or  so  useful,  as  it  is  capable  of  being  made.  While, 
therefore,  it  is  their  intention,  at  all  events,  to  proceed  with  a 
second  volume  of  the  Journal,  they  solicit  the  attention  and 
patronage  of  their  countrymen  in  order  that  they  may  be, 
enabled  to  make  it  more  worthy  of  public  favour  and  more 
deserving  of  encouragement. 

Boston.  May  UU  1824. 
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Art.  I. — Remarks  on  the  Increase  of  the  Population  of  the  Unit' 
td  States  J  and  Territories  of  Jforth  America^  vnth  Original 
Tables  deduced  from  the  Jlmerican  Population  Returns^  to 
illustrate  the  various  rates  of  Increase  in  the  White  Population 
and  Slaves,  and  also  the  comparative  degrees  in  vahich  AgricvJr 
ture,  Qmmurce,  and  Manufactures  prevail.  By  Gxoroe 
Harvit,  Esq.  Member  of  the  Astronomical  Society.  Com- 
muoicated  by  the  Author.    [Edin.  PhiL  Jour.l 

The  following  paper  owes  its  origin  to  a  desire  of  inquiring 
into  the  growth  and  progressive  augmentation  of  the  popula- 
tion of  the  United  States,  and  territories  of  North  America* 
The  subject  is  important,  and  connected  as  it  is  with  so  many 
other  interesting  objects  of  investigation,  it  cannot  but  have 
awakened  the  curiosity  and  attention  of  every  one  en- 
gaged in  the  cultivation  of  statistical  science.  In  England, 
and  perhaps  in  most  other  European  countries,  it  is  difficult 
to  form  a  perfect  estimate  of  the  causes  which  have  contri- 
bated  to  the  rapid  increase  of  the  American  population,  and 
to  the  successful  advancement  of  the  different  states  and  ter- 
ritories of  that  portion  of  the  globe,  in  arts,  manufactures 
and  commerce ;  and  it  was  principally  with  the  hope  of  ob- 
taining more  correct  information  from  some  of  the  active  and 
enlightened  philosophers  on  the  other  side  of  the  Atlantic, 
who,  from  their  haoits  of  personal  observation,  are  so  well 
qualified  to  throw  a  light  on  the  imperfect  elements,  with 
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which  we  at  present  happen  to  be  furnished,  that  this  essay 
is  now  submitted  to  the  readers  of  the  Ekliiiburgh  Journal. 

The  object,  which  it  is  hoped  has  been  kept  steadily  in  view 
in  the  composition  of  this  paper,  has  been  to  admit  no  other 
principle  or  coadusioir,  than  what  a  careful  analyst^  of  the 
population  returns  of  America  would  afibrd;  and  to  endea- 
vour to  trace  through  all  its  states  and  territories,  the  de^ees 
in  which  their  diversified  rates  of  increase  have  prevailed ; 
and,  by  examining  the  various  a^es,  and  following  all  the 
shades  and  varieties  which  their  different  increments  and  de- 
crements afibrd  3  and  comparing,  as  far  as  circumstances  will 
callow,  the  situation  of  the  sexes,  in  their  opposite  states  of 
slavery  and  freedom ; — to  form  some  estimate  of  the  actual 
condition  of  the  American  population,  as  far,  at  least,  as  statis- 
'  tical  tables,  like  those  under  review,  are  capable  of  affording. 

In  order,  to  place  the  subject  in  a  clear  point  of  view,  I 
have  found  it  necessary  to  compute  several  taoles,  which  will 
be  introduced  in  their  proper  places*  The  sources  from 
which  these  have  been  derived,  arc  the  "  Tables  of  the  Ame- 
rican Census,''  contained  in  Godwin's  "  Enquiry  concerning 
Population,"  and  which  that  author  obtained  from  "  Pitkin's 
Statistical  View  of  the  United  States ;"  and  an  account  of 
the  census  for  1820,  contained  on  a  sinde  sheet,  kindly  fur- 
nished me  by  my  friend  and  townsman,  Mr  Wills. 

Before  entering  on  an  analysis  of  these  tables,  it  may  not 
be  uninteresting  to  offer  a  few  remarks  respecting  the  differ- 
ent surveys  which  have  been  taken  of  the  population  of  the 
United  States. 

The  first  authorized  census  took  place  in  August  1790,  the 
returns  for  which,  when  contrasted  with  those  lately  publish- 
ed as  the  result  of  the  census  of  1820,  will  not  only  furnish 
the  most  evident  proofs  of  the  rapid  increase  of  the  Ameri- 
can population,  but  also  of  the  advancement  which  has  been 
made  by  the  government  of  that  country,  in  enlarged  and  pro- 
per views  of  the  objects  of  statistical  science.  Previous  to 
the  year  1 790,  no  information  existed  respecting  the  precise 
amount  of  the  American  population.  In  1731  it  was  sup- 
posed, byDr  Franklin,  to  amount  to  a  million  ;  and  Mr  Pit- 
kin estimates  it  at  1,046,000,  for  the  year  1749.  If  these  ac- 
counts can  be  relied  on,  it  would  seem  as  if  little  or  no  in- 
crease was  made  in  the  population  during  eighteen  years ;  a 
supposition  certainly  not  to  be  reconciled  with  the  rapid  in- 
crements which  succeeding  years  have  disclosed. 

In  the  census  of  1 790,  the  inhabitants  were  divided  into  the 
following  classes,  viz. 


PtpuUuion  ^  ih€  UmUd  SHctfet*  % 

FkHj       f>ee  white  males  tkoder  sixteen  jttan  of  age. 
S^temdljfj  Free  white  nudes  of  sixteen  jears,  and  opwards. 
3%tftify)    Free  white  females  of  all  ages. 
f0urtKly^  All  other  free  persons. 
Fiflhijfj    Male  and  female  slares. 

The  result  of  this  census  gave  a  total  population  of  3,929,S36. 
The  next  census  took  j^lace  in  1800,  when  several  impor* 
tant  improveinents  were  introduced.  The  free  white  males 
and  females  were  each  divided  into  the  five  following  classes, 
viz. 

FiT9ty       All  those  onder  ten  jears  of  age. 

Sumidijf^  AH  those  of  ten,  and  ander  sixteen, 

TkifdJjf^   AU  those  of  sixteen,  and  under  twenty-six,  indnding  heads  of 

families. 
FamMsfj  AU  those  of  twentj-six,  and  under  fortj-fire,  indodtng  heads  of 

families. 
Fifthly^    AU  those  of  fortj-fire,  and  upwards,  including  heads  of  families. 

This  division  of  the  ages,  although  not  embracing  all  the  ob* 
jects  of  a  perfect  statistical  table,  must  still  be  regarded  as  a 
^at  improvement  on  the  objects  of  the  former  census ;  and 
It  was  a  considerable  ste]>,  considering  the  slow  march  of  in- 
formation on  these  subjects,  at  once  to  divide  both  males  and 
females  into  five  classes,  when,  in  the  census  of  1790,  the 
former  sex  was  divided  only  into  two  classes,  and  th^  latter 
was  taken  in  one  mass,  without  anv  distinction  of  age.  This 
was  an  advantage,  because  it  enabled  statistical  inquirers  to 
estimate  the  increments  which  each  sex  had  received,  in  the 
different  periods  of  existence  afforded  by  the  classification, 
and  thus  to  institute  a  comparison  with  other  surveys  of  a 
like  kmd.  The  classes  in  the  census  of  1790,  relating  to 
"other  free  persons,"  and  to  "  slaves,'' remained  unaltered. 
The  result  of  this  census  gave  a  total  population  of  5,309,758 
persons. 

In  the  year  1810another  census  took  place ;  but  the  classes 
uto  which  the  pneople  were  divided,  and  also  the  different 
subordinate  divisions,  remained  the  same  as  in  1800.  The 
result  gave  a  total  population  of  7,239,903. 

In  the  census  of  1820,  however,  the  elements  of  some  very 
important  branches  of  statistical  science  were  introduced ;  and 
the  survey  assumed  a  much  more  interesting  and  scientific 
form  than  either  of  the  preceding.  In  the  first  place,  the 
five  classes,  into  which  the  free  white  males  and  females,  were 
divided  in  the  enumerations  for  1800  and  1810,  were  pre- 
served ;  but  the  free  white  males,  between  sixteen  and  eighteen, 
were  selected  from  the  class  which  embraced  the  males  from 
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sixteen  to  twenty-six,  and  placed  in  a  separate  column.  ThiSi 
it  may  be  presumed,  was  done  for  the  purpose  of  shewing 
the  power  which  the  country  possessed,  in  this  very  important 
class  of  persons ;  consisting,  as  it  does,  of  young  men  in  the 
prime  ot  youth,  and  ready  for  the  service  of  the  state  in 
almost  every  form. 

That  unfortunate  part  of  the  American  community,  the 
slaves,  which  in  the  former  enumerations  had  been  thrown 
into  one  mass,  without  any  distinction  of  age  or  sex ;  in  this 
census  were  divided  into  classes,  embracing  both  these  par- 
ticulars.  Each  sex  was  separated  into  four  classes,  of  the 
following  ages : 

Fintj       AU  those  under  fourteen  jeart  of  af  e. 
Secondly^  AU  those  of  fourteen,  and  under  twenty-six. 
7%tnUjf,  AU  those  of  twenty-siz,  and  under  forty-five. 
Fourf/Ujf,  AU  those  of  forty-fire  and  upwards. 

The  classes  relating  to  the  ages  of  the  slave  population,  it 
is  to  be  regretted,  do  not  correspond  with  those  of  the. free 
population ;  but  they  agree  with  another  numerous  class  of 
persons  in  the  United  States,  called  "  free  coloured  persons,'* 
the  divisions  of  whose  ages  correspond  with  those  of  the 
slaves. 

Another  interesting  and  valuable  addition  to  this  census,  is 
an  account  of  the  number  of  persons  engaged  in  agriculture, 
commerce  and  manufactures,  in  each  state  and  territory,  and 
from  which  many  interesting  particulars  may  be  deduced, 
respecting  the  comparative  wealth,  commercial  activity,  and 
internal  resources  of  the  different  provinces.  These  addi- 
tions tq  the  objects  embraced  in  the  antecedent  surveys,  give 
room  to  hope,  that  succeeding  enumerations  of  the  American 
peoj^le  will  still  better  fulfil  the  objects  which  the  cultivators 
of  statistics  have  in  view.  Much  remains  yet  to  be  done  re* 
specting  the  classification  of  the  ages,  and  the  introduction  of 
such  particulars  as  are  calculated,  from  their  nature,  to  throw 
a  light  on  the  ^eat  objects  of  the  science.  It  is  difiicult,  in- 
deed, to  conceive,  to  what  cause  the  present  division  of  the 
ages  owe  their  origin.  They  certainly  do  not  accord  with 
such  a  classification,  as  an  enlightened  philosophy  would  sug- 
gest. The  divisions  ought  at  least  to  have  been  into  classes 
of  tens,  above  twenty  years  of  age,  and  into  classes  of  fives 
below  the  same  age.  Such  a  classification  would  have  afford- 
ed the  elements  of  much  important  information.  If,  indeed, 
the  divisions  could  have  been  made  into  classes  of  fives,  from 
a  period  of  birth  to  the  close  of  life,  similar  to  the  enlight- 
ened and  philosophic  divbions  employed  in  Sweden,  some 
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comparispn  might  with  safety  haye  been  made,  between  the 
increase  of  the  inhabitants  of  the  New  World,  and  the  au- 
thentic returns  of  a  country,  which  has  for  so  long  a  period 
nursed  and  fostered  its  population. 

Great  advantages  result  to  mankind  from  inquiries  of  this 
kind*  They  admit  of  a  practical  application  to  many  of  their 
wants ;  and  to  the  philosopher  they  afford  the  only  perfect 
means  of  tracing  with  accuracy  and  precision,  the  important 
questions  connected  with  the  doctrine  of  population.  It  is 
pleasing  to  witness  the  growing  intelligence  which  now  per- 
vades even  the  lowest  classes  of  the  community,  with  respect 
to  this  interesting  subject*.  A  spirit  of  inquiry  has  been 
awakened,  and  the  clouds  of  prejudice  and  ertor,  which  for- 
merly enveloped  aknost  every  step  of  its  course,  begin  to  dis- 
appear. Not  only  for  the  mterests  of  science,  but  for  the 
benefit  of  mankind  in  general,  it  is  to  be  hoped,"  that  the  ele- 
ments of  a  perfect  system  of  statistics  will  be  gradually  in- 
troduced, not  only  into  the  United  States,  but  also  throughout 
Europe ;  that  more  just  and  enlightened  notions  may  be  en- 
tertained respecting  the  laws  whicn  influence  population ;  that 
the  inhabitants,  the  arts,  manufactures  and  commerce,  of  dif- 
ferent countries,  may  be  more  readily  compared  with  each 
other ;  and  that  a  literal  and  comprehensive  policy  mav  arise, 
embracing,  in  one  grand  and  magnificent  system,  all  the  civi- 
lized nations  of  the  earth. 


*  Of  Uie  interest  felt  by  aU  classes  in  the  populous  district  of  our  island, 
in  which  I  retide,  I  had  numerous  opportunities  of  obserring,  during  the 
tbne  the  census  of  1821  was  taking.  The  district  to  which  I  here  aUude  it 
Plymouth.  A  few  days  prior  to  the  time  fixed  for  ascertaining  the  popula- 
tion, a  number  of  gentlemen  who  were  likely  to  feel  an  interest  in  the  sub- 
ject, were  invited  by  the  Mayor,  at  my  suggestion,  to  attend  a  meeting,  for 
the  purpose  of  consideriiur  the  propriety  ofasslsting  the  overseers  in  ascer- 
taining the  population.  The  proposition  was  acceded  to,  and  the  town  was 
dnrided  into  a  number  of  small  districts,  and  two  genttemen  appointed  to 
each.  The  public  attention  was  called  to  the  subject  by  a  notice,  ex- 
plaining, in  a  clear  and  familiar  manner,  the  nature  of  the  measure,  and 
pointing  out  the  adyantages  that  would  particularly  result  to  the  lower 
classes,  by  enumerations  of  this  kind,  from  their  practical  application  to 
Benefit  Societies,  &c.  The  consequence  of  this  appeal  was,  that  the  ut- 
most readiness  was  displayed  by  oU  ranlu^  in  furnishing  the  ages,  the  num- 
ber of  each  sex,  their  employments,  and  such  other  particulars  as  the  con- 
ditions of  the  census  required.  In  a  great  many  instences,  these  particu- 
lars were  left  on  slips  of  paper  by  the  heads  of  familieOrith  their  servants, 
to  preyent  delay.  The  returns  were  most  accurate  and  satisfactory,  and 
proved  the  interest  the  people  felt  in  the  measure,  when  its  nature  was  pro- 
perly explained  to  them.  I  mention  the  circumstance  here,  because,  at  a 
Aitore  time,  other  towns  may  be  induced  to  follow  the  example. 
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From  the  statements  of  Dr  Franklin  and  Mr  Pitkin,  and 
the  authorized  population  returns,  the  following  rates  of  in- 
crease have  been  computed : 


Increaieof  the  whole 
Population  from 


1731  to  1749, 
1749  to  1790, 
1790  to  1800, 
1800  to  1810, 
1810  to  1820, 


Ptr  Cmt. 

•      4.6 
975.5 

-  S5.1 
36.1 

-  32.9 


The  first  and  second  rates  of  increase  must  be  regarded  as 
purely  hypothetical ;  and  I  should  consider,  that  either  Dr 
Franklin  or  Mr  Pitkin  must  have  made  a  considerable  error 
in  the  statement  of  the  population.  The  rates  of  increase  are 
50  very  discordant^  that  they  cannot  be  by  any  means  re- 
conciled with  each  other.  In  eighteen  years,  for  instance, 
the  increment  was  only  4.6  per  cent,  whereas  in  forty-one 
years,  it  amounted  to  375.5  per  cent.  The  three  last  incre- 
ments, therefore,  are  the  only  ones  which  can  be  relied  on. 

The  following  Table  contains  the  results  of  the  various 
rates  of  increase  which  the  different  states  and  territories 
have  received  since  the  census  of  1790,  and  was  computed 
from  the  returns  of  population  before  quoted.  The  first 
column  embraces  the  names  of  the  states  and  territories,  and 
the  succeeding  columns  the  several  rates  of  increase  which 
these  provinces  have  undergone,  during  the  periods  mdicated 
at  the  head  of  the  Table. 


increase  per 

Increase  per 

Increase  per 

Statxs  xm  Tkrkitorixs. 

cent  from 

cent  from 

cent  from 

1790  to  1800. 

1800  to  1810. 

1810  to  1890. 

wi 

Maine,      -        - 
New  Hampshire,   • 

67.« 

60.7 

30.4 

I 

29.6 

16.6 

13.9 

Masnchvtetts,  - 

IIJS 

11.6 

10.9 

Rhode  Island, 

0.4 

11.3 

7.9 

Connecticut,     - 

6.5 

4.4 

6.1 

^Vermont,  •    - 

80.6 

41.1 

8.2 

rf 

;New  York, 

72.3 

^.6 

32.7 

•§ 

New  Jersey,  • 

14.7 

16.3 

13.0 

s 

PennsylTania,  - 

38.7 

34.4 

29.5 

Delaware,     - 

8.8 

13.1 

0.1 

Ohio,        -        .        . 

«7.1 

408.7 

161.9 

Indiana,        ^      .' 

— 

334.7 

600.2 

Popuiutian  of  Ae  Uniud  Statu. 


Statxs  Ajn  TswuTouxt. 

Ittcreaieper 

€entfrom 
1790  to  1800. 

locreaieper 

cent  from 

1800  to  1810. 

IncreaM  per 

cent  from 

1810  to  1890. 

1 
1 

I- 
1 

North  Carolina, 
Soath  Carolina,      - 

Pimnrmna. 

10.7 
17.7 
21.4 
38.7 
97.1 

199.9 

7.5 
10.7 
16.2 
20.1 
55.S 

14.8 

83.9 

3r6 

303.8 

7.0 
9.3 
15.0 
18.1 
35.1 
635.9 
61.6 
38.8 

67.1 

87.0 

349.5 

86.8 

37.5 

IT           ^ 
TenneNee, 

^Kentucky,     - 

lUinoia,  ^^        .        - 

MitMnri, 

Michigan, 

Arka^AS, 

Columhia, 

On  reviewing  the  rates  of  increase  exhibited  in  this  Table, 
we  cannot  fail  bein^  struck  by  their  singular  diversity.  In 
some  the  increment  is  feeble  and  unimportant,  while  in  others 
it  assumes  a  form  remarkable  for  its  magnitude.  Their  in- 
equality also  clearly  proves,  that  the  causes  which  have  con- 
tributed to  produce  tnem,  have  not  resulted  from  the  opera- 
tion of  regular  laws ;  and  that  they  must  have  unquestionably 
arisen  from  those  accidental  causes,  which  a  country  influ- 
enced by  immigration  must  be  necessarily  subject  to.  If  we 
contrast,  for  example,  the  increments  which  the  states  of  Vet- 
mont,  New  York,  and  Kentucky  respectively  received^  in  the 
periods  from  1790  to  1800,  and  from  1810  to  1830,  we  shall 
perceive  a  striking  inequality.  Vermont,  which,  in  the  first 
of  the  periods  alluded  to,  received  an  increment  of  80.6  per 
cent,  in  the  last  received  only  8.2.  New  York  also,  which, 
from  1790  to  1800,  increased  its  population  72.3  per  cent,  in 
the  period  from  1810  to  1820  increased  only  at  the  rate  of 
32.7 ;  and  Kentucky,  which,  m  the  decade  after  the  first  cen- 
sus, augmented  its  population  nearly  200  per  cent,  in  the  last 
ten  years  advanced  only  38.8  per  cent.  In  the  state  of  Ohio 
also,  the  changes  have  been  no  less  remarkable.  In  the  first 
period  it  received  an  increment  of  27.1  per  cent ;  but,  during 
the  next  ten  years,  this  was  augmented  to  408.7,  and  in  the 
ten  years  comprised  between  1810  and  1820,  it  declined  to 
151.9  per  cent.  These  unequal  increments  are  indeed  so  nu- 
merous, that  in  the  whole  or  the  states  and  territories,  two 
only  can  be  found,  namely,  Massachusetts  and  Connecticut,  in 
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which  the  incremeDts,  during  the  three  periods  embraced  by 
the  Table,  present  any  thing  like  an  uniformity  in  their  rates 
of  increase.  It  is  curious  to  compare  the  increments  of  New- 
York  with*  those  of  Virginia.  In  1790,  the  latter  state  pos- 
sessed a  greater  population  than  any  other  American  state ; 
but  the  large  increments  received  by  the  population  of  New 
York,  accelerated  its  population  in  ai  more  rapid  degree  than 
that  of  Virginia  5  so  that  in  1820,  the  province  of  New  York 
possessed  the  maximum  population.  Hence,  in  the  short 
space  of  thirty  years,  the  population  of  New  York  was  in- 
creased from  340,120  to  1,372,812;  being  more  than  quadru- 
pled in  that  time.  Virginia,  during  the  same  interval,  only 
changed  its  population  from  747,160  to  1,065,366;  so  that 
while  the  former  state  increased  its  inhabitants  in  the  ratio  of 
8  to  2,  the  latter  only  augmented  it  ii)  the  ratio  of  3  to  2 :  a 
difference,  I  should  apprehend,  not  to  be  accounted  for  from 
the  ordinary  laws  of  human  procreation.  Pennsylvania  in- 
creased its  population  in  the  same  time,  in  about  the  ratio  of 
5  to  2.  Louisiana,  presents  the  most  remarkable  increase  in 
the  whole  series.  The  increment  in  ten  years  was  635.9  per 
cent ;  so  that  here  is  an  example  of  a  population  being  more 
than  sextupled  in  the  short  space  of  ten  years.  The  larger 
class  of  increments,  it  will  be  perceived,  form  no  inconsider- 
able portion  of  the  Table.  In  the  whole  Table  there  will  be 
found  eleven  increments^elow  10  per  cent;  seventeen  incre- 
ments between  10  and  20  per  cent;  five  between  20  and  30 
]5er  cent ;  nine  between  30  and  40 ;  one  between  40  and  50 ; 
three  between  50  and  60 ;  three  also  between  60  and  70 ; 
one  between  70  and  80 ;  four  between  80  and  90 ;  one  be- 
tween 90  and  100;  two  between  100  and  200;  three  between 
300  and  400  ;  and  three  between  400  and  700.  Rhode  Is- 
land, in  the  period  from  1790  to  1800,  and  Delaware  in'that 
from  1810  to  1820,  are  the  only  instances  of  a  close  approxi- 
mation of  the  population  to  a  stationary  state. 

Having  maae  these  few  brief  observations  on  the  incre- 
ments which  the  different  states  have  received,  since  the  first 
authentic  census  of  the  American  people  in  1790 ;  it  may  be 
useful,  in  the  next  place,  to  examine  the  increments  wnich 
the  free  white  males  and  females,  of  the  different  ages,  have 
received  in  the  aggregate  of  all  the  states  and  territories, 
during  the  same  periods.  For  this  purpose,  the  following 
Table  has  been  computed : 


PopdUUkn  of  the  UrUud  States. 


AGES. 

Malxs. 
Increase 
percent. 

Fbxalbs. 
Increase 
percent. 

First  period, 

from  1790  to 

1800. 

Under  lixteen,         ... 
Sixteen  wad  apwardf ,  - 
AUages,         -        -        .        . 

31.8 
33.8 

35.6 

Second  peri- 

iMl,  from  1800 

to  1810. 

Under  ten  jears,      -        .        - 
Ten,  and  under  sixteen, 
Sixteen,  and  under  twenty-six, 
Twenty-six,  and  under  forty-fiye. 
Forty-fire  and  upwards,  - 

46.0 
36.4 
39.3 
32.3 
38.8 

36.2 

38.6 
39.8 
34.2 
32.8 

Third  period, 

from  1810  to 

1820- 

Under  ten  years,      ... 
Ten,  and  under  sixteen, 
Sixteen,  and  under  twenty-six, 
Twenty-sbE,  and  under  forty-fiye, 
Forty-fiye  and  upwards. 

29.9 
30.7 
37.8 
33.7 
35.6 

30.4 
34.9 
39.0 
36.3 
36.3 

In  the  division  of  this  Table,  which  comprises  the  period  from 
1800  to  1810,  the  male  increment  attains  it  maximum,  in  the 
class  of  persons  under  ten  years  of  a^e ;  and  its  least  value 
in  the  class  of  twenty-six,  and  under  iorty-five.  In  the  same 
division,  the  maximum  of  female  increment  occurs  in  the  class 
of  persons  of  sixteen,  and  under  twenty-six,  and  accords  with 
the  ^eatest  male  and  female  increments  of  the  succeeding 
division.  In  this  last  division  also,  the  minimum  increments 
occur  for  each  sex,  in  the  class  of  persons  under  ten  years  of 
age.  The  male  and  female  increments  of  the  class  of  persons 
under  ten  years  of  age,  in  the  second  division,  exhibit  a  re- 
markable contrast  to  the  corresponding  increments  of  the 
third  division ;  the  former  having  a  difference  of  nearly  10 
per  cent  in  the  rates  of  their  increase,  while  the  latter  is  nearly 
m  a  state  of  equality.  The  same  remark  will  also  apply  to 
the  class  of  fortv-five  and  upwards,  in  the  same  divisions : 
for  in  the  second  division,  the  male  increment  of  this  class 
has  an  ascendency  over  the  female  increment  of  the  same 
class  of  6  percent;  whereas  the  corresponding  increments 
of  the  succeeding  division  approach  nearly  to  a  state  of 
equality.  The  near  approximation  also  of  the  four  rates  of 
increase  belonging  to  the  class  of  persons  of  sixteen  and  un- 
der twenty-six,  in  the  second  and  third  divisions,  is  not  unwor- 
thy of  attention.  All  the  male  increments,  excepting  the  first, 
in  the  second  division  of  the  Table,  are  less  than  their  cor- 
responding female  increments ;  and  in  the  third  division,  the 
female  increments  in  every  case  exceed  their  corresponding 
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male  increments*    These  rates  of  increase  exhibit  a  greater 
lUiiformity  than  we  should  at  first  be  led  to  expect. 

The  increments  of  the  ages  contained  in  the  preceding 
Table,  were  deduced  from  the  aggregate  population  of  all  the 
states  and  territories,  during  the  several  periods  indicated  in 
iu  In  the  next  place,  therefore,  we  shall  proceed  to  the  con- 
sideration of  the  yarious  increments  which  each  age  and  sex 
has  received,  in  every  individual  state ;  and  for  this  purpose 
the  following  Table  has  been  computed,  to  illustrate  the  period 
comprised  between  1790  and  1800. 


Free.white 
Males  under 
16  years. 

Free  white 
Males  of  16 
years  and 
upwards. 

Free  white 
Females  of 
aU  ages. 

«* 

'Maine,       - 
New  Hampthite,-  - 

62.7 

49.9 

58.0 

5 

90.8 

26.3 

30.a 

-4-» 

CO 

Massachusetts,  • 

10.2 

14.2 

10.8 

i 

Rhode  Island, 

3.2 

3.4 

2.8 

Connecticut,      • 

5.4 

5.5 

5.2 

i 

Vermont, 

85.7 

68.7 

84.1 

l\ 

-NewYoik,    . 

84.8 

70.5 

76.0 

New  Jersey, 

20.1 

8.0 

14.8 

Pennsylrania, 

39.6 

37.3 

37.9 

:d 

Delaware, 

4.5 

4.8 

10.9 

S 

^Ohio,    - 

26.6 

82.2 

34.0 

1 

'Maryland, 

7.7 

7.5 

6.8 

Virginia,       -        - 

14.4 

16.5 

17.3 

North  Carolina,  - 

16.4 

16.4    . 

18.1 

1 

South  CaroUna,     - 

40.2 

33.1 

42.6 

Georgia,    - 

101.6 

95.8 

87.6 

-L 

Kentucky,    « 

200.9 

181.4 

197.1 

The  irregularity  in  these  increments  is  very  remarkable. 
In  three  of  the  northern  states,  viz.  Maine,  New  Hampshire, 
and  Vermont ;  three  also  of  the  middle  states,  viz.  New  York, 
New  Jersey,  and  Pennsylvania ;  and  likewise  in  four  of  the 
southern  states,  namely,  Maryland,  South  Carolina,  Georgia, 
and  Kentucky, — the  free  male  increments  under  16  years  of 
age  exceed  tne  corresponding  increments  of  the  class  above 
sixteen.  In  North  Carolina  the  two  increments  are  precisely 
the  same ;  and  in  Connecticut  they  may  be  nearly  regarded 
as  such.  Rhode  Island  presents  the  only  instance  of  a  de- 
crement. The  most  remarkable  disparity  in  the  increments 
of  the  two  classes  is  in  the  state  of  Ohio,  where  the  dijSference 
amounts  to  55.6  per  cent ;  a  circumstance  most  probably  to 
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be  accounted  fcor,  from  a  considerable  increase  of  the  Second 
class,  bj  immigration.  The  greatest  difference  in  any  of  the 
other  states  amounts  only  to  17  percent.  In  the  northern 
states,  Vermont  received  the  greatest  increment,  and  Rhode 
Island  the  least.  In  the  middle  states.  New  York  had  the 
largest  increase,  and  Delaware  the  smallest ;  and  in  the 
sonthem  states,  Kentucky  experienced  the  greatest  increment, 
and  Maryland  the  smallest.  Kentucky  indeed  received  a 
larger  increment  than  any  other  state,  and  Rhode  Island  a 
smaller,  not  only  in  both  classes  of  males,  but  also  in  the 
class  of  females.  Connecticut  and  Maryland  present  the 
greatest  deffee  of  uniformity  in  their  increments,  and  Ohio 
Uie  least*  It  is  most  remarkable,  however,  that  notwithstand- 
ii^  the  male  and  female  increments  appear  so  very  irregular, 
it  seems  impossible  to  trace  the  existence  of  any  law,  or  unir 
formity  of  principle,  yet  that  the  sum  of  the  female  increments 
should  aeree  within  j^th  of  the  mean  of  the  sum  of  the  two 
classes  of  males :  the  sum  of  the  female  increments  amounts 
to  734.8,  and  the  mean  of  the  sums  of  the  males  to  734.9, — 
a  coincidence  most  striking  and  singular*. 

The  next  Table  relates  to  the  various  rates  of  increase  in 
the  different  ages,  and  in  the  different  states  and  territories, 

*Mr  Stewart,  in  the  lecond  yolnme  of  his  Philosophy  of  the  Homaa 
Mind,  page  231,  when  speaking  of  the  uniformity  of  the  coarse  of  natare, 
has  the  following  remarks.  ^^  How  accidental  soerer  these  circumstances 
may  appear,  and  how  much  soeyer  they  may  be  placed,  when  indiyidaally 
oonsid^^  beyond  the  reach  of  our  calculations,  experience  shews,  that 
they  are  somehow  or  other  mutually  adjusted,  so  as  to  produce  a  certain 
degree  of  uniformity  in  the  result ;  and  this  uniformity  is  the  more  com- 
plete, the  greater  is  the  number  of  circumstances  combined.  What  can 
appear  more  uncertain  than  the  proportion  between  the  sexes  among  the 
children  of  the  same  family !  and  yet  how  wonderfully  is  the  balance  pre- 
Kryed  in  the  case  of  a  numerous  society !  What  more  precarious  than  the 
duration  of  life  in  an  indiyidual !  and  yet,  in  a  long  list  of  persons  of  the 
same  age,  and  placed  in  the  same  circumstances,  the  mean  duration  of  life 
ii  ibund  to  rary  within  yery  narrow  limits.  In  an  extensiye  district,  too,  a 
considerable  degree  of  regularity  may  sometimes  be  traced  for  a  course  of 
years,  in  the  proportion  of  births  and  deaths  to  the  number  of  the  whole 
inhabitants.  Thus,  in  Franc^,  Necker  informs  us,  that  the  number  of 
births  is  in  pn^portion  to  that  of  the  inhabitants  as  one  to  twenty-three  and 
twenty-four,  in  the  districts  that  are  not  fayoured  by  nature,  nor  by  moral 
circumstances :  this  proportion  is  as  one  to  twenty-fiye,  twenty-fiye  and  a 
half,  and  twenty-six,  in  the  greatest  part  of  France ;  in  cities,  as  one  to 
twenty-seyen,  twen^-eight,  twenty-nine,  and  eyen  thirty,  according  to 
Qieir  extent  and  trade.  Such  proportions,  Necker  obseryes,  can  only  be  re« 
marked  in  districts  where  there  are  no  settlers  nor  emigrants ;  biU  even  tfu 
ajferenees  aruing  from  ihue^  and  many  other  eawes^  acquire  a  kind  ofuni" 
formity^  when  eoOectively  ewndered^  and  in  the  immeme  extent  of  to  greai 
atiMgdom.^ 
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in  the  period  comprised  between  the  enumerations  of  1800 
and  1810. 


States 

AlTD 

Terr  I- 

Males. 

Females.               | 

h 

li 

1^ 

CD 

Is 

l| 

TORIES. 

^"^ 

O   fl 

<e>  a 

«  fl 

lo  a 

J5^ 

o  a 

«  fl 

11 

u)  p. 

P 

*-4     S 

r-i   3 

(?<  ;3 

^  s 

p 

11  s 

^  0 

^  B 

JV.  States. 

Maine, 

47.6 

50.0 

68.2 

44.1 

69.4 

45.6 

67.2 

60.1 

48.1 

66.6 

N.  Hamp. 

11.7 

19.9 

16.2 

16.6 

23.4 

8.2 

21.6 

21.2 

19.4 

25.2 

Masi. 

8.3 

7.6 

18.8 

15.4 

11.6 

9.8 

7.9 

14.6 

12.3 

12.9 

R.  Island, 

8.0 

3.8 

23.1 

17.0 

11.3 

10.8 

7.2 

16.4 

10.3 

12.8 

Connect. 

60.4 

5.6 

10.1 

2.2 

7.9 

0.6 

3.9 

6.0 

4.4 

9.0 

Vermont, 

29.4 

52.3 

48.6 

25.7 

61.6 

29.6 

62.6 

74.4 

36.6 

62.6 

M.  Statu. 

N.  York, 

65.8 

66.6 

74.1 

54.0 

69.5 

66.4 

74.3 

76.9 

52.1 

59.1 

N.  Jersey, 

11.5 

19.3 

30.2 

.  7.« 

26.7 

10.6 

19.9 

24.5 

9.4 

30.3 

Penn. 

34.1 

35.9 

36.7 

25.0 

35.0 

32.3 

39.2 

40.7 

31.6 

36.9 

Delaware, 

16.8 

1.0 

0.6 

17.0 

30.0 

18.5 

2.1 

0.0 

11.0 

20.3 

Ohio, 

398.0 

396.8 

335.5 

370.9 

502.3 

411.2 

403.1 

417.7 

481.6 

524.8 

S.  Statei, 

Maryland, 

3.5 

2.9 

2.0 

6.7 

8.6 

2.4 

4.8 

2.5 

3.9 

14.3 

Virginia, 

5.8 

6.0 

5.7 

4.6 

16.6 

3.9 

8.9 

8.2 

23.9 

4.5 

N.Car. 

7.8 

11.9 

9.7 

10.4 

13.4 

10.7 

16.1 

14.9 

10.7 

16.6 

S.  Car. 

6.0 

6.4 

17.9 

5.9 

10.3 

8.2 

4.9 

13.4 

10.1 

15.8 

Georgia, 

41.1 

41.1 

43.9 

31.7 

49.9 

42.8 

42.0 

45.6 

39.8 

60.2 

Tenn. 

131.4 

138.7 

136.3 

138.9 

158.3 

126.6 

131.9 

132.2 

152.1 

143.1 

Kentucky, 

74.7 

90.8 

89.6 

67.0 

89.9 

73,9 

91.6 

90.1 

73.6 

90.6 

r<m/orte#. 

MisB.           323.1 

359.8  458.5 

300.5 

294.5 

321.3 

310.6 

521.3 

287.2 

309.1 

Columbia.  178.8 

261.9  214.8 

278.? 

291.8 

278.8 

280.8 

246.1 

266.6 

340.2 

The  district  of  Maine,  which,  in  the  table  formed  to  illus- 
trate the  period  from  1790  to  1800,  was  found  to  have  all 
the  increments  of  its  different  ages  inferior  to  those  of  Ver- 
mont, will  be  found,  in  the  preceding  table,  to  have  some  of 
its  increments  superior,  and  some  inferior,  to  the  correspond- 
ing rates  of  increase  in  the  latter  state.  In  the  male  and  fe- 
male increments  under  ten,  a  remarkable  superiority  will  be 
perceived  to  exist  in  the  district  of  Maine ;  and  so  also  in  the 
male  class  of  sixteen  and  under  twenty-six,  and  in  the  male 
and  female  classes  of  twenty-six  and  under  forty-five.  In 
Vermont,  a  very  large  female  increment  will  be  found  in  the 
class  of  sixteen  and  under  twenty-six ;  and  the  male  and  fe- 
male increments  under  ten,  will  also  be  found  approaching 
exceedingly  near  to  equality.  A  similar  approximation  to 
equality  will  likewise  be  found  to  belong  to  tne  increments  of 
both  sexes,  in  the  classes  from  ten  to  sixteen,  and  forty-five 
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and  apwards.  The  large  uicrement  which  Ohio  received  in 
the  former  period  in  the  class  of  free  males  above  sixteen, 
was  succeeaed  by  a  still  larger  rate  of  inci*ease  in  the  p^iod 
extending  from  1800  to  1810;  the  least  increment  it  received 
during  that  time  being  335.5  per  cent,  and  the  greatest  534.8. 
New  York,  therefore,  which  m  the  preceding  period  stood 
decidedly  above  Ohio  in  the  proportional  magnitude  of  its  in- 
crements, in  this  last  period  yielded  to  the  latter  state ;  and 
which  also  presents  increments  of  a  larger  kind  than  any 
ether  province  during  the  same  period  of  time.  In  the  south- 
ern states  also,  Tennessee  has  gained  a  like  ascendancy  over 
Kentucky;  and  of  the  pther  territories  of  Mississippi  and  Co- 
lombia, the  latter  is  distinguished  by  the  lareest  increase. 

In  several  of  the  states,  the  increments  of  Uie  different  ages 
present  instances  of  equality  not  unworthy  of  attention.  In 
Vermont,  New  York,  Kentucky,  and  Mississippi,  the  rates  of 
increase  of  the  males  and  females  under  ten,  are  very  nearly 
the  same ;  the  difference  not  amounting  in  any  case  to  a  single 
unit.  In  New  Jersey,  also,  the  male  and  female  increments 
of  the  class  of  ten,  and  under  sixteen,  present  an  approxima- 
tion to  equality.  In  North  Carolina,  the  increments  of  the 
first  and  fourth  classes  of  females  are  the  same,  and  the  second 
and  fifth  very  nearly  equal.  In  South  Carolina,  the  male  in- 
crements of  the  first,  second,  and  fourth  classes,  are  nearly 
the  same.  In  Georgia,  there  is  an  absolute  equality  of  the 
male  increments  in  the  first  and  second  classes;  and  a  near 
approach  to  the  same  state,  in  the  corresponding  classes  of 
females.  The  increment  in  the  last  class  of  females,  has  a 
remarkable  ascendency  over  the  corresponding  class  of  males. 
In  Tennessee,  the  male  increments  of  the  second  and  fourth 
classes  are  nearly  equal ;  as  well  as  the  female  increments  in 
the  second  and  third  classes,  and  the  first  class  of  males. 
Kentucky  presents  a  remarkable  instance  of  a  close  approach 
to  equality,  between  the  male  and  female  increments,  m  four 
classes  out  of  five,  into  which  the  ages  are  divided.  The 
single  class,  indeed,  where  this  degree  of  equality  does  not 
exist,  namely,  in  that  of  twenty-six  and  under  forty-five,  the 
difference  is  not  very  considerable.  The  causes,  therefore, 
that  have  operated  in  Kentucky  to  increase  its  population, 
have  acted  almost  uniformly  on  all  ages.  In  Delaware,  the 
rates  of  increase  are  very  singular.  Both  the  male  and  female 
classes  under  ten,  and  aho  the  fourth  and  fifth  classes  of  each 
sex, present  examples  of  moderate  increments.;  but  the  third 
class  of  females  we  find  stationary,  the  corresponding  class 
of  males  with  only  an  increment  of  yV^l^^  P^^  ^^^^  i  ^^^  ^^ 
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the  second  class  of  males  and  females,  increments  almost 
equally  feeble.  The  first  class  of  males  in  Connecticut,  and 
the  last  class  of  females  in  Virginia,  present  the  only  instances 
of  decrements. 

The  maximum  increments  of  the  different  ages  for  both 
sexes,  appear  to  exist  in  some  of  the  states,  in  the  class  of 
persons  of  sixteen  and  under  twenty-six ;  and  in  other  states, 
in  the  class  of  forty-five  and  upwards ;  the  females  in  Vir- 

S'nia,Tennessee  ana  Kentucky*,  being  the  only  exceptions  in . 
is  curious  law.    In  the  following  columns,  the  states  and 
territories  are  arranged,  according  to  the  ages  in  which  the 
maximum  increments  are  found. 


Btatei  and  territories,  in  which 

States  and  territories,  in  which 

the  maximum   increments  of 

the  maximum   increments  of 

males  are  found. 

females  are  found. 

16  &  under  26. 

45  &  upwards. 

16  &  under  26. 

45  &  upwards. 

Massachusetts. 

Maine. 

Maine. 

N.  Hampshire. 

Rhode  Island. 

N.  Hampshire. 

Massachusetts. 

Connecticut. 

Connecticut. 

Vermont. 

Rhode  Island. 

New  York. 

Delaware. 

Vermont. 

Delaware. 

New  Jersey. 

Maryland. 

New  York. 

Maryland. 

Pennsylvania. 

Virginia. 

Pennsylvania. 

North  Carolina. 

South  Carolina. 

North  Carolina. 

Mississippi. 

South  Carolina. 

Mississippi. 

Georgia. 

Georgia. 

Tennessee. 

Ohio. 

Kentucky. 

Columbia. 

Ohio. 

Columbia. 

Although  the  maximum  increments  which  both  sexes  have 
received  in  the  period  from  1800  to  1810,  present  a  singular 
degree  of  uniformity,  and  appear  to  be  the  result  of  some 
law,  which  operates  in  by  far  the  greater  part  of  the  states 
and  territories,  in  such  a  way  as  to  cause  the  maximum  in- 
crements to  appear  either  in  the  class  of  persons  of  sixteen 
and  under  twenty-six,  or  in  that  of  forty-five  and  upwards, 
still  no  law  appears  to  exist  relative  to  the  minimum  incre- 
ments ;  these  being  found  for  both  sexes  in  ever^  variety  of 
age.  The  remark,  however,  relating  to  the  maximum  incre- 
ments, is  not  unworthy  of  notice ;  and  as  Lord  Bacon  has 
observed  in  his  admirable  Essays,  ^  I  would  not  have  it  given 
over,  but  waited  upon  a  little.' 

The  following  Table  has  been  deduced  from  a  comparison 
of  the  Population  Returns  for  1810  and  1820,  and,  taken  in 
conjunction  with  the  preceding  Tables,  will  lead  to  some  in- 
teresting results. 
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(To  be  continued.) 


Akt,  II« — Analysis  of  a  Paper  on  the  Finite  Extent  of  the  At- 
mosfihtre.     By  W.  H.  Wollaston,  M.  D-  V.  P.  R.  S*. 

[Edin*  PhiL  Jour^l 

If  air  consist  of  ultimate  particles,  whose  divisibility  has  a 
limit,  an  atmosphere  composed  of  such  particFes  must  have  a 
finite  extent,  because  it  cannot  expand  beyond  that  distance 
at  which  the  force  of  gravity  upon  a  single  particle  is  equal 
to  the  resistance  arising  from  the  repulsive  force  of  the  me- 

*  I  ■  I  ■■..■-■  III!  II  II      1 

•  Read  before  the  Royal  Society  on  the  17th  January,  1822. 
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dium*  In  order  to  ascertain  whether  or  not  this  is  the  con- 
stitution of  our  atmosphere,  Dr  WoUaston  considers  what 
would  be  the  effect  of  an  unlimited  expansion  of  an  atmo- 
sphere, and  finding  that  no  such  effects  are  exhibited  in  any 
of  the  bodies  of  the  planetary  system,  he  concludes  that  these 
bodies  have  not  an  atmosphere  of  indefinite  extent ;  that  the 
earth^s  atmosphere  is  also  limited,  and  consequently,  that 
matter  has  a  finite  divisibility,  and  that  the  doctrine  of  ulti- 
mate atoms  is  thus  indirecdy  established* 

If  the  expansion  of  any  atmosphere  is  unlimited,  the  same 
kind  of  matter  must  pervade  all  space,  and  the  sun,  moon,  and 
all  the  planets  must  nave  this  matter  condensed  around  them 
in  quantities  dependent  on  the  force  of  their  respective  attrac- 
tions. For  the  purpose  of  determining  if  such  an  accumula-' 
tion  of  matter  does  exist  round  any  of  the  planetary  bodies, 
he  begins  with  the  Sun,  which,  on  account  of  its  having  the 
gpreatest  mass,  ou^ht  to  accumulate  round  it  the  greatest  quan- 
tity of  atmospherical  matter. 

Assuming  the  sun's  mass  as  330,000  times  that  of  the  earth, 
and  his  radius  111.5  times  that  of  the  earth,  he  finds  that  the 
distance  from  the  sun's  centre  at  which  his  atmosphere  will 
have  a  density  fully  equal  to  our  own,  and  therefore  capa- 
ble of  refracting  a  ray  of  light  more  than  one  degree,  is 

«v^330,0OO=575  times  the  earth's  radius,  =|TTT=^«1^  times 

the  sun's  radius ;  that  is,  a  point  whose  angular  distance  from 
the  sun's  centre  is  15'  49*X5.15=r  21'  2#. 

Now,  if  any  of  the  planets  or  stars,  in  approaching  the 
sun's  disc,  suffer  no  refraction  at  all,  when  carefully  observed 
at  the  above  distance,  or  at  less  distances  from  the  sun's  cen- 
tre, we  may  safely  conclude  that  no  such  atmosphere  exists. 

In  order  to  determine  this  point,  Captain  Kater  made  a 
series  of  observations  on  Venus  on  the  18th  and  19th  of  May 
1821,  whkn  she  was  on  the  eve  of  her  conjunction  with  the 
sun,  and  Dr  Wollaston  made  similar  ones  after  her  conjunc- 
tion. Captain  Kater's  last  observation  was  made  when  Venus 
was  only  65'  50"  from  the  sun's  centre  ;  and  Dr  Wollaston's 
when  her  distance  was  only  53'  15";  and  at  both  these  times, 
neither  her  motion  nor  her  position  were  in  the  least  affected  by 
a  solar  atmosphere.  In  1 805,  M.  V idal  of  Montpellier  observ- 
ed Venus  when  her  distance  from  his  centre  was  only  46^,  and 
Mercury  when  his  distance  was  only  ^b' ;  and  in  both  these 
cases,  the  observed  and  the  calculated  positions  agree  exactly. 


These  argoments  rec^re,  if  they  required  it,  addicioiial 
itreii^th  from  the  phenomena  of  the  eclipsea  of  Jupiter^s 
satellites.  These  bodies  advance  regularly,  and  without  any 
retardation  from  refraction,  to  the  very  disc  of  the  planet ; 
so  that  Jupiter  cannot  posse^  that  extent  of  atmosphere 
which  he  is  capable  of  attracting  to  himself  from  an  infinitely 
divisible  medium  filling  space*  For,  taking  Jupiter^s  mass  at 
309  times  that  of  the  Earth,  and  his  diameter  at  1 1  times  that 
of  the  Earth,  then  ^309«17«6  times  the  Earth's  radius, 

17  6  .  . 

^    *  ==  1.6  limes  his  own  radius,  which  will  be  the  distance 

from  his  centre  at  which  an  ictmosphcre  equal  to  our  own 
should  produce*^  refraction  of  one  degree.  To  the  fourth 
satellite  this  distance  would  subtend  an  angle  of  about  S^  37" ; 
so  that  an  increase  of  density  to  3|  times  our  common  atmo- 
sphere, would  be  more  than  sufficient  to  render  the  fourth  sa- 
tellite  visible  to  us  leAen  h^mi  the  eentrt  of  the  planet^  and  con- 
iequenily,  to  appear  on  hoth  (or  alh  sidee  at  the  same  time*  The 
Space  of  about  6  inches  in  depth  within  which  this  increase 
of  density  would  take  place,  would  not  subtend  so  much  as 
vHth  of  a  second. 

Hence,  Dr  Wollastqn  concludes,  that  all  the  phenomena  ac- 
cord  eniireh/  with  the  supposition  that  the  EartVs  atmosphere  is 
of  finite  extent^  limited  by  the  weight  of  ultimate  atoms,  of  defi' 
ni7e  ma^iitude,  no  longer  ditnsible  by  rtpvlsion  of  their  parts. 

Havmg  thus  stated  Dr  Wdlaston's  reasonmg  as  perspicu- 
ously as  we  can,  we  shall  lay  before  the  reader,  in  his  own 
words,  a  description  of  the  apparatus  which  he  employed. 

**  Jf  1  were  to  describe  the  little  telescope  with  which  my 
observations  were  made,  without  taking  due  care  to  explain 
the  precautions  adopted,  and  the  grounds  of  their  efficacy,  it 
might  perhaps  be  scarcely  credibk,  that,  with  an  object-glass 
less  than  one  inch  in  aperture,  having  a  focal  length  of  only 
seven  inches,  I  could  aiscem  an  object  not  to  be  seen  by 
telescopes  of  four  and  five  inches  aperture.  We  know,  how- 
ever, that  this  small  aperture  is  abundandy  sufficient  for  view- 
ing Venus  at  a  distance  from  the  Sun ;  and  since  the  princi- 
pal obstructk>n  to  seeing  her  nearer,  when  the  atmosphere 
is  clear,  arises  from  the  glare  of  false  light  upon  the  omect- 
glassythe  success  of  the  observation  depends  entirely  on  hav- 
mg an  efiectual  screen  for  the  whole  object-glass,  which  is 
obviously  iar  more  easy  to  accomplish  in  the  smaller  telescope^ 

^  Since  the  screen  which  I  employed  was  about  six  feet 
dbtant  from  my  object-glass,  a  similar  protection  for  an  aper- 
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ture  of  five  inches  would  have  required  to  be  at  the  distance 
of  thirty  feet,  to  obviate  equally  the  interference  of  the  sunV 
light  at  the  same  period ;  but  this  is  a  provision  with  which 
regular  observatories  are  not  furnished  for  the  comeion  pui^ 
posed  of  astronomy. 

^  As  I  hope  at  some  future  tinie  to  avail  myself  of  a  larg^ 
aperture  for  such  observations,  without  the  necessity  of  mount- 
ing a  more  distant  screen,  it  may  be  desirable  that  I  should 
suggest  to  others  the  means  by  which  this  may  be  effected,  if 
they  think  the  question  of  a  solar  atmosphere  worthy  of  far- 
ther investigation.  If  an  object-glass  of  four  inches  aperture 
be  covered  so  as  to  expose  only  &  vertical  slit  of  its  surface 
one  inch  in  width,  the  surface  of  glass  to  \>e  so  used  is  about 
five  times  as  large  as  the  circular  aperture,  ope  inch  in  diame- 
ter, and  ^et  will  be  as  completely  snaded  by  a  vertical  screen 
at  any  given  distance ;  ana  an  interval  of  only  five  feet  might 
allow  a  star  or  planet  to  be  seen  within  a  degree  of  the  sun^s 
disc* 

^^  When  the  sun  and  planet  have  the  same  declination,  the 
vertical  position  of  the  slit  is  manifestly  the  most  advantageous 
that  could  be  chosen  on  the  meridian;  but,' for  the  purpose 
of  seeing  to  the  greatest  advantage  when  the  line  of  the  cen- 
tres is  inclined  to  the  horizon,  it  would  be  requisite  to  have 
the  power  of  turning  the  slit  and  screen  together,  at  right 
angles  to  any  line  of  direction  of  the  centres. 

^^  The  only  fixed  star  sufficiently  near  to  the  ecliptic,  and 
bright  enough  to  give  any  prospect  of  its  being  seen  near  the 
sun,  is  Regulus,  which  passes  between  the  20th  and  31st  of 
August ;  but  I  have  not  yet  had  an  of^rtunity  of  ascertain- 
ing within  what  distance  from  the  sun  this  star  can  be  dis^ 
cerned.^ 


Art.  III. — On  the  Advantages  of  the  CurDtUnear  Form  intro- 
duced  by  Sir  Robert  Seppings,  in  the  Construction  of  the 
Stems  of  British  Ships  of  War.  By  John  Knowlks,  Esq. 
F.  R.  S.    [Jour,  of  the  Roy.  Ins.'\ 

To  examine  with  caution,  and,  indeed,  with  prejudice,  every 
deviation  from  that  which  has  been  established  by  custom, 
seems  to  be  a  natural  operation  of  the  human  mind ;  hence, 
it  has  been  the  fate  of  almost  all  the  important  improvements 


wWcb  hare  been  iatrodtteed  in  science  or  in  art,  topieet  wilk 
oppoBition  from  the  preindiced  in  favomr  ^  former  praoticeai 
as  well  as  from  those  who  consider  that  their  private  interests 
ji«  Iftely  to  be  sacrificed  by  the  change. 

With  such  feelings  some  persons  have  viewed  a  recent  ifl»- 
ivovement  m  the  practice  of  naval  architecture,  that  of  giv- 
ing to  the  sterns  of  our  ships  of  war  a  curvilinear  form,  and 
have,  consequently,  indulged  in  asperity  of  criticism,  which 
has,  however,  only  tendra  to  shew  their  ignorance  of  the 
system. 

*  To  prove  ihe  advantsiges  whidi  arise  from  this  innovation, 
-Sir  Robert  Seppings  has  recently  printed,  and  privately  cir« 
odated  a  letter  addressed  to  Viscount  Melville,  which,  if 
•pnbhshed,  would  leave  but  little  to  add  to  the  UMjuiry ;  but 
ns  this  is  not  the  case,  it  is  considered  that  a  description  of 
ihese  (which  have  usually  been  called  circular)  stems,  and  a 
-statement  <tf  the  advantages  arising  from  them,  founded  chiefly 
imon  the  facts  adduced  by  Sir  Robert,  will  not  be  unaccept- 
able Id  the  public 

But  bef<Hre  we  enter  upon  this  description,  it  will  be  neces- 
iMiry  lo  give,  in  order  to  elucidate  the  subject,  an  historical 
aketch  of  the  manner  in  which  the  stems  of  ships  have  hither- 
to been  constructed,  and  we  shall  commence  our  inquiry  at 
the  rriign  of  Henry  VIII.  a  period  when  the  fancies  oi  q^ecu- 
Jatioa  gave  way  to  the  delineation  of  the  artist* 

In  the  16th  century  the  steams  of  the  ships  of  the  lai^e^ 
^dass  were  formed  square,  not  only  above,  but  for  some  feet 
befow,  the  line  of  water,  and  were  adorned  with  carved  worfc 
and  banners*  The  shape  of  these  stems  admitted  of  four 
guns  of  large  calibre,  being  fired  right  aft*  We  leam  from 
the  picture  preserved  in  tne  Society  of  Antiquaries,  of  the 
^mbaurkation  of  Henry  VIII*  at  Dover,  in  the  year  15S0,. 
(which,  no  doubt,  was  painted  at  the  time,  but  has  been  in- 
-QorrecUy  ascribed  to  the  pencil  of  Holbein,)  that  ships  at 
that  period  had  neither  stern-walks,  balconies^  nor  quarter 
galleries,  nor  is  there  represented  the  convenience  of  a  water- 
closet  abaft,  even  in  the  ship  occupied  by  His  Majesty ;  and 
but  one  only  in  the  squadron,  which  is  in  a  ship  bearing  die 
royal  standard,  and  which  it  is  evident,  from  the  colouring, 
was  an  appenda^  for  the  occasion,  and  probably  put  up  for 
the  accommodation  of  the  Queen  of  England,  and  her  court* 
The  stems  of  these  ships  were,  no  doubt,  formed  by  several 
beaois  of  considerable  dimen£fions,  called  transoms,  lying  ho« 
rizontally,  and  attached  to  their  frames  or  ribs,  by  large 
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crooked  pieces  of  timber  called  knees ;  these,  it  wouliJ  seem; 
prevented  the  working  of  the  gam  in  the  quarters  to  any 
effect. 

In  the  beginning  of  the  1 7th  century  our  ships  of  war  were 
much  improved,  not  only  by  an  increase  of  their  dimensions, 
bat  alto  by  the  application  of  science  to  the  construction  of 
their  bodies ;  fortunately  this  opinion  does  not  rest  upon  mere 
speculation,  Sir  Robert  Sopping  having  in  his  possession  a 
complete  draught  of  the  Sovereign,  launched  in  the  year  1637* 
This  ship  was  designed  by  Mr  Phineas  Pett,  to  whose  memory 
the  civil  departments  of  the  navy  Owe  much  for  his  sdentiiic 
knowledge  and  judicious  arrangements :  this,  then,  may  be 
regarded  as  the  era  when  the  body  of  a  ship  was  constructed 
upon  scientific  principles*  It  appears  that  Mr  Pett  had,  pre- 
viously to  his  becoming  a  naval  architect,  taken  the  degree  of 
Master  of  Arts,  at  the  University  of  Cambridge;  and  the 
excellency  of  this  drawing,  and  the  wide  range  of  improve* 
ment  in  a  short  period,  shew  the  great  advantages  that  are 
derived  by  a  combination  of  mathematical  learning,  with  prac* 
tieal  architecture.  The  stern  of  the  Sovereign  is  improved 
by  being  rounded  below  and  a  little  above  the  seat  of  water; 
she  had  five  transoms,  and  stern  and  quarter  galleries,  or  bat 
conies ;  her  draught  of  water  abaft  was  twenty-two  fret  three 
inches,  the  height  of  the  stem  above  the  water  fifty  (eet  nine 
inches,  and  she  originally  had  six  decks  or  platforms  abaft, 
on  which  guns  mi^ht  be  carried.  Contemporary  writers  say, 
that  ^  she  was  built  for  shew  and  magnificence,  but  that  be- 
ing taken  down  a  deck  lower,  she  became  one  of  the  best 
men-of-war  in  the  world."  The  only  deck  which  could  have 
been  removed  was  the  top-gallant  round-house,  or  poop-royal, 
as  it  is  sometimes  called,  which,  by  lowering  the  stern  about 
six  feet,  no  doubt,  would  render  her  a  better  ship  for  sea  pur- 
poses. This  opinion  is  founded  upon  officjal  documents,  for 
It  appears  the  Sovereign  was  always  considered  a  first-rate 
until  taken  to  pieces  to  be  rebuilt,  it  is  worthy  to  be  placed 
upon  record,  that  it  was  not  only  the  stems  of  ships,  at  the 
period  of  which  we  are  speaking,  that  were  overloaded  with 
ornaments,  but  the  heads  also,  for  the  prow  of  this  ship  ex- 
tended forty-three  feet  six  inches  from  the  line  of  fluitatioo, 
and  was  covered  with  massive  carved  work. 

The  cumbrous  and  expenrive  mode  of  building  and  orna- 
menting the  heads  and  stems  of  ships  of  the  first  class,  con- 
tinued until  the  year  1699,  when  directions  were  given  by 
the  government  ^^  to  be  more  sparing  in  the  carved  work,  and 
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other  dec<»^tio&s*''  The  baloonka  in  the  qnarten  were, 
however,  fitted  until  the  jear  1799,  when  these  projections 
were  discontinned,  and  close  galleries  adopted. 

To  lower  the  height,  and  to  lessen  the  weight,  of  the  slems 
in  large  ships,  the  poops  royal  were  omitted  in  those  buik  and 
repaired  after  the  onddie  of  the  last  century.  Fiom  this 
period  litde  appears  to  have  been  done  to  alter  or  amend  the 
faea<k  and  sterns  of  our  ships  of  war,  as  they  still  continwd 
to  exhibit  massive  carved  work,  which  was  a  disgrace  t^  the 
taste  and  science  of  the  <^untry,  uadi  the  year  1796,  when 
Eari  ^aenoer,  who  carries  his  scientific  knowledge  into  all 
the  useful  concerns  of  life,  being  then  First  Lord  of  the  Aci^ 
miralty,  directed  that  the  ponderous  heads  should  no  longer 
be  continued,  nor  should  there  be  galleries  or  carved  work  in 
their  stems.  Althoi^h  this  was  a  considerable  step  towards 
improvement,  by  recracing  the  weights  in  the  extremiiies  of 
ships,  nothing  was  done  to  render  them  stronger  in  those  parts 
by  a  different  disposition  or  comUbation  of  materials,  until 
th^  year  1 81 1,  when  Sir  Robert  Seppinss  introduced  a  mediod 
of  strengthenii^  the  bow,  and  affording  protection  to  the 
mariners,  by  carrying'  up  the  timbers  so  as  to  form  a  round 
bow;  and  subsequently  m  June,  1816,  he  proposed  that  the 
same  system  should  be  adopted  in  the  stem^  a  part  that  sdU 
more  rejquired  to  be  strengthened,  so  as  to  form  the  circular 
stem  wmch  is  the  subject  of  the  present  essay. 

The  advantapes  derived  from  the  circular  stems  may  be 
classed  under  the  following  heads : 

1st.  A  consklerabie  addition  to  the  strength  of  the  ships. 

2Dd.  Safety  to  the  peotile  employed  in  them,  both  from  the 
eflfects  of  a  sea  striking  tneir  stems,  and  from  shot  fired  by 
the  enemy. 

3rd.  The  additional  means  afforded  for  attack  or  defence. 

4th.  The  improvement  in  the  sailing  qualities  of  the  ships 
by  the  removal  of  the  quarter  galleries. 

The  insufficiency  in  point  of  stren^h  of  the  old  method  of 
constmcting  the  stems,  is  proved  in  Sir  Robert  Seppings^s  let* 
ter,  by  his  giving,  from  official  reports,  eight^*nine  instances 
in  ships  of  the  Ime,  and  eighty  in  frigates,  of  the  great  weak* 
ness  of  that  part  of  the  ships ;  many  of  these  were  com- 
manded by  officers  who  were  celebrated  for  activity  aod 
prowess  during  the  two  last  wars.  This  defect  being  so  gene* 
ral,  led  to  the  consickradon  of  the  best  mode  of  remedying 
k ;  and  the  acknowledged  strength  of  the  round  bow,  a  part 
subjected  to  the  aotbn  of  iiar  greater  forces  and  strains  than 
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ike  stern,  naturaUj  led  to  the  consideration  of  fortifying  lh» 
itttter  by  the  same  lAode  of  timbering,  and  from  tms  arose 
the  circular  stem.  Before  the  intro&ction  of  this  8y8ten(^ 
the  new  mode  of  ship  building  misfat  tmlj  be  said  to  be  in* 
tscoaplete,  for  the  sfaelf^ieces  and  ^reterwavs,  as  well  as  all 
the  planking  above  the  wing  transom,  which  maj  be  called 
internal  and  external  hoops,  were  cut  off,  and  hence  left  the 
stem  the  only  weak  part  in  the  ship ;  for  it  is  an  axiom  in  me** 
ohanics  that  the  strength  of  any  fobric  may  be  measured  by 
the  weakest  part,  subjected  to  the  like  strains  or  action.  It  is, 
then,  the  mode  of  timbering  these  -stems,  and  a  oontimiit^ 
of  the  internal  and  externd  planking  that  constitute  thenr 
strength,  and  establish  the  pnnciple;  the  different  methods 
thatmay  be  devised  of  placing  the  decoratbns  Or  accommo* 
dations,  have  little  to  do  with  the  system,  as  long  as  these 
methods  are  preserved* 

The  safety  which  the  present  method  of  constructing  the 
sterns  affords  to  the  seamen,  over  that  of  the  old  plan,  is  best 
shewn  by  some  instances  of  the  danger  arising  from  the  im- 
perfections of  the  latter  method,  which,  above  the  wingtran* 
som  presented  little  else  than  glazed  windows.  The  Dicta* 
tor,  of  64  guns,  in  her  passage  from  the  West  Indies  in  the 
^ear  1797,  was  struck  by  the  sea  on  the  stern,  which  stove 
m  the  dead  lights  and  window  frames,  washed  away  every 
thing  on  the  main  deck,  and  the  crew  were  under  the  neces- 
sity of  throwing  six  of  the  guns  overboard  to  lighten  the  ship 
abaft.  The  Revolutionaire,  of  46  guns,  on  her  passage  also 
from  the  West  Indies,  in  the  year  1804,  met  with  a  similar 
accident,  which  also  stove  in  the  dead  lights,  and  carried  away 
the  bulkhead  of  the  great  ca^in ;  and  had  not  the  hatchways 
been  barred  down,  which  prevented  the  water  from  getting 
into  the  hold,  the  ship  must  have  foundered. 

In  the  sterns  formed  according  to  the  old  plan  the  men  on 
all  the  decks,  except  those  on  the  lower  gundeck  in  ships  ttf 
the  line,  are  exposed  to  the  most  destructive  raking  fire,  their 
stems  being  pervious  even  to  a  musket  ball. 

The  strength  given  to  the  circular  stems  by  carrying  up 
the  timbers,  prevents  all  the  danger  to  be  apprehended  from 
a  sea  striking  the  ship  abaft,  or  from  the  Ingres  of  small 
shot,  as  well  as  from  large  ones  which  have  not  force  to 
pass  through  the  timbers  and  planking.  And  from  their  curv- 
ed form,  the  shocks  of  the  sea  abaft  will  be  much  lessened, 
and  those  shot  fired  at  an  anele  of,  and  at  more  than  4&%  will 
glance  off  without  doing  much  injury  to  the  ships* 
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constractiDg  the  stems,  the  guns  can  be  run  out  in  that  part, 
pointed,  elevated,  or  depres^d,  with  as  much  facility,  and  in 
the  same  manner,,  that  those  are  in  the  sides  of  the  ships; 
and  that  the  fire  can  be  varied  in  all  directions  from  the  semi* 
circular  form  of  the  stem,  the  subject  of  the  means  afforded 
for  attack  of  defence  in  this  quarter  need  not  be  further  in- 
sisted upon  ;  but  a  most  im|X>rtant  nort  for  a  gun  has  been 
added  to  each  deck  in  the  situation  tnat  the  quarter  gaQeries 
formerly  occupied.  The  necessity  of  havii^  guns  in  this 
place  will  be  snewn  hereafter  by  some  examples  of  the  want 
'  of  them  in  the  ships  built  according  to  the  old  form ;  indeed, 
when  an  enemy's  ship  has  lain  upon  the  (juarters  of  any 
vessel,  it  has  technically  been  called  the  point  of  impunity, 
from  the  circumstance  of  their  bringing  many  guns  to  bear, 
and  their  opponent  not  being  able  to  fire  one  shot  with  effect; 
Sir  Robert  Seppings  has  stated,  in  his  letter  heiof%  alluded  to, 
that,  according  to  the  present  disposition  of  the  ports,  ^  a 
three-decked  ship,  if  attacked  abaft,  can  bring  at  least  ten 
guns  to  bear  u]x>n  her  assailant,  a  two<lecked  ship  eight,  and 
a  frigate  four.'' 

In  the  old  stems  the  guns  on  the  lower  gun-decks  could  not 
be  fired  without  injury  to  the  sh^ps,  from  the  effects  of  con- 
cussion on  their  projecting  counters ;  and  on  the  other  decks 
the  breadth  of  the  transoms  prevented  their  being  run  out 
sufficiently,  and  the  height  of  those  beams  above  the  decks 
hindered  the  guns  firom  oeing  depressed. 

To  prove  these  facts  many  instances  have  been  adduced, 
and  among  them  that  of  the  masterly  retreat  (4  Admiral 
.  Comwallis  before  a  French  fleet  of  very  superior  force ;  to 
accomplish  this,  by  annojring  the  enemy,  the  ships  were 
obliged  to  be  so  mutilated  in  their  stems,  in  order  to  be  en- 
abled to  fire  gunis  right  aft,  that  on  their  arrival  in  port  they 
had  to  undergo  very  considerable  repairs  before  tney  were 
again  considered  sea  worthy. 

Among  the  many  instances  on  record  of  the  danger  arising 
from  the  want  of  ^ns  in  the  quarters  of  ships,  may  be  cited 
the  fact,  that  Admiral  Sir  Sidney  Smith  took  his  station  in 
Swedish  gun-boats,  (propelled  with  oars,)  on  the  quarters  of 
the  ships  of  a  Russian  fleet,,  and  so  annoyed  them,  that  they 
may  be  said  to  have  suffered  a  defeat,  arising  from  the  cir- 
cumstance of  their  not  being  able  to  brmg  any  guns  to  bear 
upon  those  boats. 
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The  weight  <^  the  additional  timbers  placed  in  the  ciit:ular 
sterns  is  more  than  compensated  hy  the  omissicm  of  transoms, 
sleepers,  and  useless  decorations,  as  well  as  b j  a  less  projec- 
tion of  the  sterns  above  water;  and  as  the  ships  now  have 
the  same  form  below,  and  for  some  feet  above  the  line  of 
fluitadon,  they,  consequently,  have  the  same  buoyancy  abaft 
as  those  built  according  to  the  old  plan.  Their  sea-going 
properties  are,  however,  improved  by  the  omission  of  quarter 
galleries,  which  acted  as  a  back  sail  when  the  ships  were 
going  on  a  wind* 

But  it  may  be  said,  these  advanta^s  appear  to  be  feasible 
from  analogy,  but  what  direct  proora  are  there  from  experi- 
once  that  such  are  derived  from  the  circular  stems  ?  The 
answer  to  this  is,  the  Owen  Glendower,  of  42  guns,  was  em- 
ployed for  rather  more  than  two  years  on  the  South  Ameri* 
(^an  station ;  the  Aurora  frigate  is  now  on  that  station ;  and 
the  Ganges,  of  84  guns,  has  lately  come  from  the  East  Indies ; 
"all  these  ships  have  circular  sterns,  of  which  their  command- 
ers  have  spoken  in  the  most  favourable  terms.  The  Ganges, 
on  her  passage  home,  encountered,  off  the  Cape  of  Good 
Hope,  a  gale  of  wind,  twenty-nine  days  in  continuance,  and 
^^  although  the  ship  was  repeatedly  wore  that  she  might  be 
longer  before  the  sea,  which  was  tremendous,"  to  try  the 
effect  of  the  shape  given  to  the  sterns,  '^  she  never  threw  the 
water  into  the  ward-room,  and  not  a  spray  ever  wetted  the 
stern-walk." 

As  the  circular  sterns  have  been  examined  as  to  all  the 
essential  requisites  in  a  ship  of  war,  it  remains  to  be  seen 
how  far  they  may  be  wanting  in  external  appearance,  or  in- 
ternal accommodation.  It  is  difficult  to  separate  the  precon- 
ceived notion  of  what  a  ship  was, from  what  she  ought  to  be; 
and  still  more  difficult  to  lay  down  a  rule  of  what  may  be  deem- 
ed beauty  in  naval  architecture,  for  this  at  last  must  be  arbi* 
trary.  M.  Charles  Dupin,  speaking  upon  this  point,  consi- 
ders beauty  to  consist  in  that  which  is  the  most  ntting  for  its 
object,  for  he  says,  that  stern  only  "  can  be  beautiful,  when 
the  appearance  of  its  force  shall  command  respect  from  the 
feelings  of  the  enemy*."  If  this  opinion  be  granted,  the  cir- 
cular sterns  are,  in  a  high  degree,  beautiful. 

*  ^^  AttaqaonB  tortoiit  cei  fauitet  id^i  qui  font  entrer  en  balance  arec 
la  force  r^elle  det  b&timeni  de  guerre,  de  futilei  et  Taini  caprices  de  godt, 
d^omement,  de  d^oration,  poor  on  6difice  qui  sera  d^une  beauts  par&te, 
au8sit6t  que  Taspect  de  sa  force  commandera  le  respect  dans  Vime  de 
reanemi.^*    Force  navaU  de  la  Orandt — Brttagneypar  CsAitLBi  Dvnv. 
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The  only  apparent  difference  in  size  in  the  captain^g  cabin 
and  ward-room  is  the  difference  between  the  overhanging  of 
the  old  and  new  sterns ;  and  this  is  not  real,  if  the  area  be 
considered,  for  the  transoms,  and  their  securities,  occupied  a 
considerable  space.  It  must  be  allowed  that  at  present  there 
are  less  stem  windows,  but  there  is  still  a  sufficiency  of  light 
and  air  from  those  now  placed  in  the  stem,  as  well  as  from 
the  ports  and  sky-lights.  By  the  removal  of  timbers  called 
sleepers,  the  internal  accommodations  for  the  reception  of 
bread  is  augmented ;  for  the  bread-room  in  a  74  gun  ship  has 
313  cubic  foet  more  of  space  than  in  one  with  the  old  stern. 

The  present  method  of  building  ships'  sterns  lias  gone  too 
far  to  be  shaken  by  prejudice,  or  discontinued  in  con$equence 
of  the  cavils  of  those  who  consider  that  every  thing  is  to  be 
sacrificed  to  appearance,  or  what  they  vainly  imagine  personal 
comforts ;  ana  we  find  that  the  other  naval  powers  wim  whom, 
at  no  very  distant  period,  we  may  have  to  contend,  havQ  justly 
appreciated  the  plan.  The  Dutch  have  altogether  adopted 
th^  as  well  as  tne  other  inventions  of  Sir  Robert  Seppings. 
The  Americans  are  now  building  ships  with  circular  stems*. 
And  the  French  have  either  been  persuaded  into  the  system 
by  the  force  of  eloquence  used  by  their  most  ele^nt  and 
acute  writer '8h  naval  affairs  (Charles  Dupin),  or  driven  into 
it  by  the  strain  of  irony  with  which  he  has  treated  the  tardi- 
ness <^  the  government  in  adopting  what  he  considers  a  most 
important  improvement.  In  consequence  of  this,  French 
ships  have  been  built  with  circular  sterns,  and  they  have  a 
frigate  of  the  largest  class  with  such  a  stern,  now  employed  in 
South  America. 

Dear  bought  experience  having  taught  us  how  dangerous  it 
is  to  hold  an  enemy  too  cheap,  or  to  combat  upon  unequal 
terms,  establishes  the  practice,  and  staqips  the  necessity  of 
constmcting  our  ships  accordinj^  to  that  method  which  shall 
unite  safety  with  the  greatest  force  that  can  be  brought  to 
bear,  in  any  point,  upon  the  ships  of  the  enemy. 


*llie  circular  stem  has  not  jet  been  adopted  in  the  United  States  navy 
to  the  extent  that  the  above  expression  would  lead  one  to  conclude.  A 
siof^leTesffel  is  we  understand  now  buUding  on  this  plan^  under  the  direction 
of  Captain  Mqkiub.^£4.  B,  J. 

4 
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Art.  IV. — On  Sounds  inaudible  bycertatn  Ears.  By  William 
Htde  Wollaston,  M.  D,  F,  K.  S.  [Philoscphical  Trans- 
actions.^ 

It  is  not  my  intention  to  occupy  the  time  of  this  Society, 
with  the  consideration  of  that  mere  general  dulness  to  the 
impression  of  all  kinds  of  sound  which  constitutes  ordinary 
deafness,  but  to  request  its  attention  to  certain  peculiarities 
that  I  have  observed  with  respect  to  partial  insensibility  in 
different  states  of  the  ear,  and  in  different  individuals ;  for 
I  have  found  that  an  ear,  which  would  be  considered  as  per- 
fect with  regard  to  the  generality  of  sounds,  may,  at  the  same 
time,  be  completely  insensible  to  such  as  are  at  one  or  the 
other  extremity  of  the  scale  of  musical  notes,  the  hearing  or 
not  hearing  of  which  seems  to  depend  wholly  on  the  pitcn  or 
frequency  of  vibration  constituting  the  note,  and  not  upon  the 
intensity  or  loudness  of  the  noise. 

Indeed,  although  persons  labouring  under  common  deafness 
have  an  imperfect  perception,  of  all  sounds,  the  degree  of  in- 
distinctness of  different  sounds  is  commonly  not  the  same ; 
for  it  will  be  found  upon  examination,  that  they  usually  hear 
sharp  sounds  much  better  than  low  ones ;  they  distinguish  the 
voices  of  women  and  children  better  than  the  deeper  tones  in 
which  men  commonly  speak ;  and  it  may  be  remarked,  that 
the  generality  of  persons  accustomed  to  speak  to  those  who 
are  deaf,  seem  practically  aware  of  this  difference,  and,  even 
without  reflecting  upon  the  motives  which  guide  them,  acquire 
a  habit  of  speaking  to  deaf  persons  in  a  shriller  tone  of  voice, 
as  a  methoQ  by  wnich  they  succeed  in  making  them  hear 
more  effectually  than  by  merely  speaking  louder. 

In  elucidation  of  this  state  of  hearing,  which  casually  oc- 
curs as  a  malady,  I  have  observed,  that  other  ears  may  for  a 
time  be  reduced  to  the  same  condition  of  insensibility  to  low 
sounds.  I  was  originally  led  to  this  observation,  in  endea- 
vouring to  investigate  the  cause  of  deafness  in  a  friend,  by 
trial  of  different  modes  of  closing,  or  otherwise  lessening  the 
sensibility  of  my  own  ears.  I  remarked,  that  when  the  mouth 
and  nose  are  shut,  the  tympanum  may,  be  so  exhausted  by  a 
forcible  attempt  to  take  breath  by  expansion  ibf  the  chest, 
that  the  pressure  of  the  external  air  is  strongly  felt  upon  the 
membrana  tympani,  and  that,  in  this  state  of  tension  from  ex- 
ternal pressure,  the  ear  becomes  insensible  to  grave  tones, 
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witliout  loosing  in  any  degree  the  perception  of  sharper 
aoonds. 

The  state  to  which  the  ear  is  thus  reduced  by  exhaustion^ 
may  even  be  preserved  for  a  certain  time,  without  the  con* 
tinned  effort  of  inspiration,  and  without  even  stopping  the 
breath,  since,  by  sudden  cessation  of  the  effort,  the  internal 
passage  to  the  ear  becomes  closed  by  the  flexibility  of  the 
Eustachian  tube,  which  acts  as  a  valve,  and  prevents  the  re- 
turn of  air  into  the  tympanum.  As  the  defect  thus  occasion- 
ed is  voluntary,  so  also  is  the  remedy ;  for  the  unpleasant 
sensation  of  pressure  on  the  drum,  and  the  partial  deafness 
which  accompanies  it,  may  at  any  instant  be  removed  by  the 
act  of  swallowing,  which  opens  the  tube,  and  by  allowing  the 
air  to  enter,  restores  the  equilibrium  of  pressure  necessary 
to  the  due  perfonnance  of  the  functions  ol  the  ear. 

In  my  endeavours  to  ascertain  the  extent  to  which  this  kind 
of  deafoess  may  be  carried,  some  doubt  has  arisen,  from  the 
difficulty  of  finding  sounds  sufficiently  pure  for  the  purpose. 
The  sounds  of  stringed  instruments  are  in  this  respect  defect- 
ive ;  for  unless  the  notes  produced  are  free  from  any  inter- 
mixture of  their  sharper  chords,  some  degree  of  deception  is 
very  liable  to  occur  in  the  estimate  of  the  lowest  note  really 
heard.  I  can,  nevertheless,  with  considerable  confidence, 
say,  that  my  own  ears  may  be  rendered  msensible  to  all 
sounds  below  F  marked  by  the  base  clef.  But  as  I  have 
been  in  the  habit  of  making  the  experiment  frequently,  it  is 
probable  that  other  persons  who  may  be  inclined  to  repeat 
It,  will  not  with  equal  facility  effect  so  high  a  degree  of  ex- 
haustion as  I  have  done.  To  a  moderate  extent  the  experi- 
ment is  not  difficult,  and  well  worth  making.  The  effect  is 
singularly  striking,  and  may  aptly  be  compared  to  the  me- 
chanical separation  of  larger  and  smaller  bodies  by  a  sieve. 
If  I  strike  the  table  before  me  with  the  end  of  my  finger,  the 
whole  board  sounds  with  a  deep  dull  note.  If  I  strike  it  with 
my  nail,  there  is  also  at  the  same  time  a  sharp  sound  produced 
by  quicker  vibrations  of  parts  around  the  point  ol  contact. 
When  the  ear  is  exhausted  it  hears  only  the  latter  sound, 
without  perceiving  in  any  degree  the  deeper  note  of  the  whole 
table.  In  the  same  manner,  in  listening  to  the  sound  of  a 
carriage,  the  deeper  rumbling  noise  of  the  body  is  no  longer 
heard  oy  an  exhausted  ear ;  out  the  rattle  of  a  chain  or  loose 
screw  remains  at  least  as  audible  as  before  exhaustion. 

Although  I  cannot  propose  such  an  experiment  as  a  means 
of  improving  the  effect  of  good  music,  yet,  as  a  source  of 
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anrosement  even  from  a  defective  performance,  i  have  occa* 
sionally  tried  it  at  a  concert  with  singular  effect ;  since  none 
of  the  sharper  sounds  are  lost,  but  by  the  suppression  of  a 
great  mass  of  louder  sounds,  the  shriller  ones  are  so  much 
the  more  distinctly  perceived,  even  to  the  ratding  of  the  keys 
of  a  bad  instrument,  or  scraping  of  catgut  unskillfuliy  touched* 

Those  who  attempt  exhaustion  of  the  ear  for  the  first  time, 
rarely  have  any  difficulty  in  making  themselves  sensible  of 
external  pressure  on  the  tympanum ;  but  it  is  not  easy  at  first 
to  relax  the  effort  of  inspiration  with  sufficient  suddenness  to 
close  the  Eustachian  tube,  and  thus  maintain  the  exhaustion ; 
neither  is  it  very  easy  to  refrain  long  together  from  swallow- 
lag  the  saliva,  whicti  instantly  puts  an  end  to  the  experiment* 
1  may  here  remark,  that  this  state  of  excessive  tension  of 
the  tympanum  is  sometimes  produced  by  sudden  increase  of 
external  pressure,  as  well  as  oy  decrease  of  that  within,  as  is 
often  felt  in  the  diving-bell  as  soon  as  it  touches  the  water; 
the  pressure  of  which  upon  the  included  air  closes  the  Eu<^ 
stachian  tube,  and,  in  proportion  to  the  descent,  occasions  a 
degree  of  tension  on  the  tympanum,  that  becomes  distressing 
to  persons  who  have  not  learned  to  obviate  this  inconve* 
nience.  Those  who  are  accustomed  to  descend,  probably  ac- 
quire  the  art  of  opening  the  Eustachian  tube  by  swallowing, 
or  incipient  yawning,  as  soon  as  the  diving-bell  touches  the 
water. 

It  seems  hiehly  probable,  that  in  the  state  of  artificial  ten- 
sion thus  produced,  a  corresponding  deafness  to  low  tones  is 
occasioned ;  but,  as  I  never  have  been  in  that  situation,  I 
have  not  had  an  opportunity  of  ascertaining  this  point  by 
direct  experiment. 

In  the  natural  healthy  state  of  the  human  ear,  there  does 
not  seem  to  be  an^  strict  limit  to  our  pow€»'of  discerning  low 
sounds.  In  listening  to  those  pulsatory  vibrations  of  the  air 
of  which  sounds  consist,  if  they  become  less  and  less  fre- 
quent, we  may  doubt  at  what  point  tones  suited  to  produce 
any  musical  enect  terminate ;  yet  all  persons  but  those  whose 
oi^ns  are  palpably  defective,  continue  sensible  of  vibratorv 
modon,  until  it  becomes  a  mere  tremor,  which  may  be  felt 
and  even  almost  counted. 

On  the  contrary,  if  we  turn  our  attention  to  the  opposite 
extremity  of  the  scale  of  audible  sounds,  and,  with  a  series 
of  pipes  exceeding  each  other  in  sharpness,  if  we  examine 
the  effects  of  them  succesively  upon  the  ears  of  any  consider- 
able number  of  f)ersons,  we  shall  find  (even  within  the  range 


of  those  tones  which  are  produced  for  their  musical  effects) 
a  verj  distinct  and  striking  difference  between  the  powers  of 
different  individuals,  whose  organs  of  hearing  are  in  other 
respects  perfect,  and  shall  have  reason  to  infer,  that  human 
hearing  in  general  is  more  confined  than  has  been  supposed 
with  regard  to  its  perception  of  very  acute  sounds,  and  has 
probab^,  in  every  instance,  some  definite  limit,  at  no  great 
distance  beyond  the  sounds  ordinarily  heard.   . 

It  is  now  some  years  since  1  first  had  occasion  to  notice  this 
species  of  partial  deafness,  which  1  at  that  time  supposed  to 
l>e  pecular  to  the  individual  in  whom  1  observed  it.  While 
I  was  endeavouring  to  estimate  the  pitch  of  certain  sharp 
sounds,  1  remarked  in  one  of  my  friends  a  total  insensibility 
to  the  sound  of  a  small  or^n  pipe,  which,  in  respect  to  acute- 
ness,  was  far  within  the  hmits  of  my  onvn  hearing,  as  well  as 
of  others  of  our  acquaintance.  By  subsequent  examination, 
we  found  that  his  sense  of  hearing  terminated  at  a  note  four 
octaves  above  the  middle  E  of  the  pianoforte.  This  note  he 
seemed  to  hear  rather  imperfectljr,  but  he  could  not  hear  the 
F  next  above  it,  although  his  hearing  is  in  other  respects  as 
perfect,  and  bis  perception  of  musical  pitch  as  correct  as  that 
of  any  ordinary  ears. 

The  casual  observation  of  this  peculiarity  in  the  organ  of 
hearing,  soon  brought  to  my  recollection  a  similar  incapacity 
in  a  near  relation  of  my  own,  whom  I  very  well  remember 
to  have  said,  when  I  was  a  boy,  that  she  never  could  hear 
the  chirping  that  commonly  occurs  in  hedges  durine  a  Sum- 
mar^s  evening,  which  I  believe  to  be  that  of  the  grylTus  cam* 
pestris* 

I  have  reason  to  think,  that  a  sister  of  the  person  last  allud- 
ed to  had  the  same  peculiaritv  of  hearing,  although  neither 
of  them  were  in  any  degree  deaf  to  common  sounos. 

The  next  case  which  came  to  my  knowledge  was  in  some 
degree  more  remarkable,  in  as  much  as  the  deafness  in  all 
probability  extended  a  note  or  two  lower  than  in  the  first  in- 
stance. This  information  is  derived  from  two  ladies  of  my 
acquaintance,  who  agree  that  their  father  could  never  hear 
the  chirping  of  the  common  house-sparrow.  This  is  the  low- 
est limit  to  acute  hearing  that  I  have  met  with,  and  I  believe 
it  to  be  extremely  rare.  Deafness  even  to  the  chirping  of 
the  housecric^et,  which  is  several  notes  higher,  is  not  com- 
mon. Inability  to  hear  the  piercing  squeak  of  the  bat  seems 
not  very  rare,  as  1  have  met  with  several  instances  of  per- 
sons not  aware  of  such  a  sound.    The  chirping  which  1  sup- 
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pose  to  be  that  of  the  gryllus  campestris^  appears  to  be- rather 
nigher  than  that  of  the  bat,  and  accordingly  will  approach 
the  limit  of  a  greater  number  of  ears ;  for,  as  far  as  I  am  vet 
able  to  estimate,  human  hearing  in  general  extends  but  a  lew 
notes  above  this  pitch.  1  cannot,  however,  measure  these 
sounds  with  precision ;  for  it  is  difficult  to  make  a  pipe  to 
sound  such  notes,  and  still  more  difficult  to  appreciate  the  de* 
gree  of  their  acuteness. 

The  chirping  of  the  sparrow  will  vary  somewhat  in  its 
pitch,  but  seems  to  be  about  four  octaves  above  E  in  the  mid* 
die  of  the  piano-forte. 

The  note  of  the  bat  may  be  stated  at  a  full  octave  hi^ier 
than  the  sparrow,  and  I  believe  that  some  insects  may  reach 
as  far  as  one  octave  more ;  for  there  are  sounds  decidedly 
higher  than  that  of  a  small  pipe  one-fourth  of  an  inch  in 
length,  which  cannot  be  far  from  six  octaves  above  the  mid* 
die  E*  But  since  this  pipe  is  at  the  limit  of  my  own  hearing, 
I  cannot  judge  how  much  the  note  to  which  I  allude  might 
exceed  it  in  acuteness,  as  my  knowledge  of  the  existence  of 
this  sound  is  derived  wholly  from  some  young  friends  who 
were  present,  and  heard  a  chirping,  when  I  was  not  aware 
of  any  sound.  I  suppose  it  to  have  been  the  crv  of  some 
species  of  gryllus,  and  I  imagine  it  to  differ  from  the  gryllus 
campestris,  because  I  have  often  heard  the  cry  of  that  insect 
perfectly. 

From  the  numerous  instances  in  which  I  have  now  witness- 
ed the  limit  to  acuteness  of  hearing,  and  from  the  distinct  suc- 
cession of  steps  that  1  might  enumerate  in  the  hearing  of  dif- 
ferent friends,  as  the  result  of  various  trials  that  I  have  made 
among  them,  I  am  inclined  to  think,  that  at  the  limit  of  hear- 
ing, the  interval  of  a  single  note  between  two  sounds,  may  be 
sufficient  to  render  the  higher  note  inaudible,  although  the 
lower  note  is  heard  distinctly. 

The  suddenness  of  the  transition  from  perfect  hearing  to 
total  want  of  perception,  occasions  a  degree  of  surprise,  which 
renders  an  experiment  on  this  subject  with  a  series  of  small 
pipes  among  several  persons  rather  amusing.  It  is  curious  to 
observe  the  change  of  feeling  manifested  by  various  individu- 
als of  a  party  in  succession,  as  the  sounds  approach  and  pass 
the  limits  of  their  hearinc:.  Those  who  enjoy  a  temporary 
triumph,  are  often  compelled  in  their  turn  to  acknowledge  to 
how  short  a  distance  their  little  superiority  extends. 

Though  it  has  not  yet  occurred  to  me  to  observe  a  limit  to 
the  hearing  of  sharp  sound  in  any  person  under  twenty  years 
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of  age,  I  am  persuaded,  by  the  account  that  I  have  received 
from  others,  that  the  youngest  ears  are  liable  to  the  same  kind 
of  insensibility.  I  have  conversed  with  more  than  one  per- 
son who  never  heard  the  cricket  or  the  bat,  and  it  appears 
&r  more  likely  that  such  sounds  were  always  beyond  their 
powers  of  perception,  than  that  they  never  nad  been  uttered 
m  their  presence* 

The  range  of  human  hearing  comprised  between  the  low* 
est  notes  of  the  organ  and  the  highest  known  crv  of  insects, 
includes  more  than  nine  octaves,  the  whole  of  which  are  dis- 
tinctly perceptible  by  most  ears,  although  the  vibrations  of  a 
note  at  the  higher  extreme  are  six  or  seven  hundred  fold 
more  frequent  than  those  which  constitute  the  gravest  audible 
sound* 

Since  there  is  nothing  in  the  constitution  of  the  atmosphere 
to  prevent  the  existence  of  vibrations  incomparably  more  fre- 
ouent  than  an^  of  which'we  are  conscious,  we  may  imagine 
that  animals  like  the  grylli,  whose  powers  appear  to  com- 
mence nearly  where  ours  terminate,  may  have  the  faculty  of 
hearing  still  shai:))er  sounds,  which  at  present  we  do  not  know 
to  exist ;  and  that  there  may  be  other  insects  hearing  nothine 
in  common  with  us,  but  endued  with  a  power  of  exciting,  and 
a  sense  that  perceives  vibrations  of  the  same  nature  indeed 
as  those  which  constitute  our  ordinary  sounds,  but  so  remote, 
that  the  animals  who  perceive  them  may  be  said  to  possess 
another  sense,  agreeing  with  our  own  solely  in  the  4nedium 
by  which  it  is  excited,  and  possibly  wholly  unaffected  by  those 
sfewer  vibrations  of  w^hich  we  are  sensible. 


Abt.  y ^ — On  drtain  Elev€aiem  qf  Land,  eonfucttd  wiih  the 
Actions  of  Volcanoes.  By  J.  Mac  Culloch,  M.  D»  F.  R.  S. 
Cammumcattd  bj/  the  author.    [Jour,  of  the  Roy.  Ins."] 

The  geological  readers  of  this  Journal  need  not  be  remind- 
ed, that  one  of  the  great  problems  in  their  science  is  to  deter^ 
mine  the  nature  of  the  causes  whence  rocks,  once  existing 
beneath  the  depths  of  the  sea,  are  now  found  elevated  far 
above  its  leveL  For  proofs  of  the  fact  itself,  we  need  not 
have  recourse  to  the  observations  of  UUoa  on  the  fossil  shells 
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foimd  ai  elevttiDns  <^  14,000  £e^t  in  die  An6^  u  the  whole 
surface  of  the  earth  presents  appearaiH:e6  of  the  same  nature* 
Two  distinct  theories  have  been  suggested  for  the  ezplana- 
Uon  of  this  fact,  yet  without  necessarily  involving;  all  the  other 
points  which  have  divided  the  two  leading  bodies, of  eeoloffi- 
pal  partisans.  By  the  one  party  it  has  been  attributed  to  the 
subsidence  of  the  sea ;  the  rocks,  with  their  organic  conientsi, 
remaining  in  the  places  where  they  had  been  formed :  by  tte 
pther,  it  nas  been  suf^posed  that  the  land  has  itself  moved, 
while  the  sea  remained  at  rest.  In  the  last  party  also^  there 
arp  some  who^  like  De  Luc,  view  all  these  changes  of  the 
land  as  having  arisen  from  its  subsidence  into  caverns ;  others 
who,  like  Hutton,  consider  that  the  effects  have  been  produc- 
ed by  an  elevating  subterranean  force ;  and  a  third  party, 
who  admit  of  both  these  modes  and  causes  of  motion- 
It  must  not  be  imagined  that  the  theory  of  the  elevation  of 
the  land  is  limited  eidier  to  that  system,  which  is  best  known 
by  the  name  of  Dr  Hutton,  or  to  himself.  It  was  originally 
proposed  by  Antonio  Laz^aro  Moro,  and  it  has  had  many 
supporters  amon^  persons  who  never  heard  of  an  Huttonian 
theory.  Nor  is  it  limited  to  those  who  assign  an  igneous  ori- 
gin to  certain  rocks  and  certain  changes ;  since  it  was  the 
ppinion  of  Saussure,  than  whom  no  one  ever  maintained  more 
strenuously  that  theory  which  is  called  the  aqueous  or  Nep* 
tunian. 

It  is  90t  my  intention  here  to  enter  into  a  critical  examina- 
tion of  these  theories.  But  it  will  not  be  irrelevant  to  re- 
mark, that  the  hypothesis,  which  presumes  on  a  subsidence  of 
the  sea,  is  singularly  deficient  in  every  thing  requisite  to  ex- 
plain the  appearances  for  which  it  is  invented  to  account;  and 
that  it  cannot  be  reconciled  to  any  thing  that  we  know  of  the 
laws  of  nature.  The  angular  and  elevated  positions  of  stra- 
tified rocks,  and  most  particularly  where  they  contain  large 
and  weighty  fragments,  could  not  have  been  produced  by  any 
mode  of  deposition  from  water.  Neither  could  their  frac- 
tures and  dislocations.  The  positions  of  shells  of  various 
kinds  in  them,  are  equally  inexplicable  in  the  same  view. 
Thus,  where  tubular  living  shellfish  are  now  found,  it  is  ob- 
served that  their  positions  are  always  perpendicular  to  the 
horizon,  and,  consequently,  to  the  stratum  of  sand  which  thev 
inhabit.  In  a  corresponding  manner,  empty  concave  shells 
must  necessarily  settle  in  water  with  their  convexities  down- 
wards. Yet  when  the  strata  are  found  in  elevated  and  an^ 
i;ular  positions,  these  shells  retain  that  relation  to  the  plane 


of  the  Atmtwi  wUch  they  had  when  under  th^  water;  a  suA- 
deiit  proof  of  the  displacement  of  these  rocks. 

The  same  theory,  in  assuming  a  disappearance  of  water, 
which  must  araount  in  bulk,  at  least,  to  tne  measure  of  the 
hollow  sphere  coatuned  between  that  sphere  which  is  mea- 
sured by  the  least  diameter  of  the  eartk,  supposing  it  to  be 
spherical,  and  by  the  greatest,  imarines  a  case  which  cannot 
have  existed  eonsistendy  with  all  that  we  know  of  chemistry, 
of  astronomy,  or  of  the  nature  of  the  earth.  Such  a  mau 
of  water  could  not  be  desdroyed ;  nor  are  any  receptacles  to 
be  Ibund,  or  even  imagined  for  it.  But  it  is  not  necessary  to 
say  more  on  this  subject. 

It  remains  to  adopt  some  theory  in  which  the  land  has  been 
moved,  or  the  rocks  dkplaced,  while  the  general  mass  of  the 
ocean  only  changed  its  disposition  in  consequence  of  that 
BiotioB.  Bat,  as  it  is  not  my  intention  to  enter  mto  the  whole 
of  this  question,  I  shall  merely  state  that  the  elevation  of 
strata  by  an  interior  or  subterranean  force,  most  be  admitted, 
at  least  to  a  share  in  these  operations.  The  necessity  kA 
this  is  proved  by  a  variety  of  phenomena  which  I  cannot  de- 
tail here.  That  such  a  force  does  exist,  even  now,  is  proved 
by  the  elevation  of  islands  from  the  sea  by  the  action  of  vol- 
canoes, an  occurrence  which  has  often  happened ;  and  by 
the  more  common  circumstances  that  attend  these  in  ordinary 
cases,  as  in  Italy,  America,  and  elsewhere. 

But  this  volcanic  action  has  been  supposed  to  be  trifling 
and  partial,  and  incapable  of  being  resetted  to  for  the  solu- 
tion of  «iy  other  cases  than  those  where  the  process  has 
actually  been  witnessed,  or  can  be  clearly  demonstrated* 
The  object  of  this  paper  is  to  shew  that  it  has  produced  far 
greater  effects  than  has  commonly  been  imagined,  and  that 
some  of  the  most  singular  and  interesting  geological  pheno- 
mena that  are  known,  can  be  most  satisfactorily  explained  in 
this  manner* 

Before  describing  the  two  cases  which  I  hiaive  selected  for 
examinatioii,  I  must,  however,  notice  the  simpler  one  of  c^- 
dinary  volcanic  islands,  as  illustrating  the  more  complicated 
appearances  under  review.  One  of  the  most  noted  of  these 
lies  near  Santorini,  in  the  Greek  Archipelago.  The  forma- 
tion of  this,  in  con8ef(uence  of  a  submarine  eropdon,  com- 
menced in  1707,  and  in' less  than  a  year  it  had  attained  a  cir- 
comferNice  of  five  miles,  mth  an  altitude  of  forty  feet.  A 
sioajlar  one^  of  smaller  dimensions,  was  also  formed  in  the 
same  plaoe  not  long  after;  and, according  to  Pliny,  Therasia^ 
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iio,>attd  in  a  greal  meatiire  bj  tb»  numerois  vtdcanic  aDims^ 
or  tufaa,  which,  instcadof  remaiDing  where  they  were  empt* 
ed,  have  been  transported  and  coiMolidated  bjfr  water* 

No  bkme,  howaver,  must  be  thrown  on  Signor  Brocchi ; 
hia  obaervations  are,  on  the  coirtrarjr,  hi^ly  deserving  of 
(Hraisc,  at  they  are  generally  luminous,  fiill,  and  well  arranged^ 
while  they  bear  every  markof  accuracy*  It  is  no  small 
proof  of  this»  that  I  have  scarcely  any  where  found  a  chasm 
or  uncertainty  among  them,  though  dq>rived  of  the  advan* 
tage  of  re-examining  die  facts  on  the  spot ;  while  the  evidence 
appears  nearly  as  pesrfeot  and  as  well  connected,  though  made 
without  the  advantage  of  a  correct  hypothesis,  a»  if,  with  that 
theory  in  my  hand  which  I  here  presume  to  give,  I  had  ex- 
amined them  for  mysjelf*  Had  this  excellent  geologist  paid 
more  respect  to  the  theory  of  his  countrymsA,  Labzmto  Moro^ 
the  task  of  explaJAing  the  facts  which  he  has  reeorded'would 
not  have  been  left  to  anoth^ ;  but  our  science  has  kmg  owed 
hhn  a  debt,  which  his  successors,  whether  in  Italy  «r  else* 
where,  seem  to  have  been  most  unaccountably  unwilling  to 
acknowledge* 

Those  who  may  read  these  remarks,  may  probably  feel 
some  surprise  that  the  late  learned  and  keen  iliustrator  of  the 
Httttonian  theory,  who  enjoyed  the  advantage  of  a  personal 
examination  of  uiese  appearances,  did  not  come  to  the  same 
conclusion  as  I  have  aone ;  particukrly  as  that  conclusion 
must  have  appeared  to  him  so  valuable  for  his  peculiar  views 
of  a  geohigkal  theory.  I  do  not  pretend  to  account  for  the 
omissioQ ;  though  we  must  rememoer  that  the  seme  appear* 
ances  do  not  always  make  the  same  impression  on  everyone. 
That  omissbn  must  not,  however,  be  ureed  as  an  argument 
against  the  theory  which  I  have  hene  aoopted;  since,  with- 
out detracting  from  the  hi^h  and  acknowledged  merits  of  Mr 
Playfair,  every  geokgist  is  aware,  that  his  exposition  of  his 
favorite  system  is  often  deficient  in  known  evidence,  as  it  is 
ofiusn  also  Diligent  of  insurmountable  elections* 

In  stating  the  facts  from  Signw  Broochi,  I  have  been  under 
the  necessity  of  making  a  very  severe  abridgment;  since,  in 
a  journal  dedicated  to  ordinal  communications,  it  would  have 
been  improper  to  have  occupied  much  space  in  detailing  that 
which  is  already  before  the  public.  It  is  better  to  refer  the 
reader  to  the  work  itself;  and  to  it  all  will  naturally  have 
recourse,  who  may  feel  interested  in  the  subject,  and  who  are 
at  thesasie  time  suspj/ciousof  the  truchef  the  coiiclusians 
which  I  have  attmnpted  to  draw.    Sat  'I  must  repeat  that  I 
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have  taken  n»  libeiff  with  the  stateiMiAt,  as  ftr  t8  I  have* 
betn  able  to^appreheod  thtir  true  nature  from  ceMukiiig  both 
the  treatises  to  which  I  have  Tefeirad. 

For  the  geographical  detaib  of  the  subapennine  fomatidn, 
1  nut  inevK^ly  refer  to  the  work  itself,  as  they  would  both 
oocuirf  toomnch  room,  suod  would  ako  be  nearly  unioteHigible* 
wkhout  a  map.  But  it  mast  be  remarked,  ib'  a  eeneral  way, 
that  this  deposit,  as  he  has  described  it,  is  fovma,  not  only  in 
many  few  atuMiMS,  bat  fomiDig  a  range  of  hills  at  the  loot 
of  ne.  Apennine.  Oecorring  thus  in  various  places  which  I 
shall  not  enumerate,  h  is  found,  among  others,  in  Piedmont^ 
near  Parma  in  Placentia,  whence  it  extends  all  along  the 
north  mde  of  this  ridge  to  Otranto ;  while^  on  the  south  side, 
it  skirts  the  elevated  land  in  a  similar  manner,  occurring  at 
Orvieco,  Rome,  near  Terracina,  and  etsewfaere.  I  amst  also 
remark,  that  the  same  alluvia  are  to  be  seen' near  Vicenxa 
and  Verona,  or  at  the  foot  of  the  Aim,  as  well  as  the  Apen* 
nines  ^  so  that  the  term  subapennine  has  not  been  very  well' 
chosen. 

By  putting  together  Signer  Brocchi^s  facts,  it  is  indeed  easy 
to  see  that  nearly  the  whole  promontory  of  Italv  is  more  or 
less  covered  by  this  interesting  and  remarkable  deposit ;  that 
it  does  not  necessarily  form  hills,  and  that  it  is  dencient,  only 
where  its  defidencaes  may  be  accounted  for,  either  by  the 
waste  of  the  superficial  parts  on  the  higher  ridges  of  the 
fondamental  mountains,  and  their  consequent  removal ;  or 
eke  by  volcanic  eruptions  and  earthquakes;  or  lastly,  by  the 
actkm  of  rivers,  which  have  either  washed  it  away,  or  have 
covered  it  with  other  alluvia  of  the  usual  recent  terrestrial 
orighu  It  is  important  here  thus  to  generalize  these  eeo^ 
mphkal.  iacts,  for  which  the  materials  have  been  furnished 
by  the  aadior.         : 

The  general  aUuvkl  deposit  under  review,  as  given  by  Sig* 
nor  Brocchi  under  a  eommon  term,  consists  of  two  bedis,aiid 
it  is  highly  essential  to  distinguish  these  where  they  are  regu- 
lar ;  because,  as  they  are  in  some  places  much  confused,  they 
have  been  sometimes  described  in  a  careless  manner,  as  if 
tUs  was  a  part  of  their  natwa)  character.  It  will  soon  be 
seen  that  this  confusion  is  the  result  of  posterior,  and  some- 
times  cf  recent^  causes.  Where  they  have  been  described 
m  this  loose  and  general  way,  they  have  been  said  to  consist 
of  nuvri,  samd,  and  gravel,  together  with  sandstone  and  occa* 
siooal  brseeias,  tontahmig  ftother  varied^  marine  and  terres- 
trial remains*    In  a  geheral  sense,  the  beds  may  be  consida^ 
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ed  hdrizontal,  or  rather  as  placed  at  low  angles ;  and  they 
are,  consequently,  ubconformable,  under  the  usual  vartatiojis, 
to  the  inclined  calcareous  strata  of  the  Apennines  on  which 
they  lie. 

The  marl  bed,  which  is  the  lowest,  is,  in  some  places,  of  an 
ar^laceous  nature ;  in  others,  argillo-calcareous ;  besides 
wmch  it  often  contains  mica.  As  it  is  sometimes  wanting,  the 
upper  bed,  which  consists  of  sand  and  gravel  principally,  oc- 
casionally rests  immediately  on  the  solid  and  fundamental 
limestone.  This  lowest  stratum  is  the  repository  of  different 
mineral  substances,  such  as  the  sulphats  of  lime,  strointian, 
and  barytes,  flint,  quartz  crystals,  pyrites,  bog^ron  ore,  sul- 
phur, and  bitumen.  Salt  springs  also  rise  out  of  it,  and  it 
occasionally  gives  vent  to  hot  water  and  sulphuretted  hydro- 
gen ;  phenomena  arising  probably  from  the  vicinity  of  vol* 
canoes  or  volcanic  materials. 

•  To  describe  the  upper  bed  more  particularly,  it  consists  of 
siliceous  or  siliceo-calcareous  sand  and  gravel,  often  contain- 
ing mica  and  yellow  ochre,  while  in  some  places,  as  at  San 
.  Marino  and  Yolterra,  it  becomes  a  solid  sandstone.  It  does 
not  every  where  cover  the  marl  bed,  being  occasionally  defi- 
cient. This  deposit,  it  may  be  added,  is  sometimes  accom- 
panied by  the  partial  breccias  just  noticed,  consisting  of 
fragments  of  the  older  rocks,  and  occasionally  containing 
shells. 

If  we  take  both  these  beds  together,  as  Brocchi  has  some- 
times done,  from  not  seeing  the  value  of  the  distinction,  the 
or^nic  remains  contained  in  them  exhibit  great  confusion  of 
origin.  They  comprise  numerous  marine  objects,  consisting 
of  shells  and  fishes ;  but  these  are  far  more  abundant  iif  the 
marl  than  in  the^sand,  while  verv  extensive  tracts  of  alluvia 
are  found  without  any.  The  shells  are  said  to  be  sometimes 
similar  in  both  beds ;  but  it  is  very  important  to  remark,  that 
where  they  abound,  they  are  fDund  associated  in  families ;  a 

I^roof  that  they  have  not  been  transported,  but  that  they  now 
ie  where  they  were  originally  produced. 

Some  of  these  animals,  it  must  now  be  observed,  are  ad- 
mitted to  exist  in  the  present  seas  of  Italy,  while  others  are 
supposed  to  be  exotic  or  else  unknown.  Thus  a  great  deal  of 
additional  obscurity  has  been  introduced  into  this  subject, 
which  it  is  important  to  remove.  As  I  cannot  here  however 
go  into  any  great  length  of  detail  in  this  point,  I  must  content 
myself  with  the  case  of  Monte  Bolca,  as  tne  most  conspicuous 
example  of  erroneous  observation  and  reasoning. 
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In  this  hill,  the  fishes  are  found  in  a  marly  slate,  which  is 
part  of  the  lowest  or  marine  bed,  called  b^  Brocchi  subapen- 
nioe*  This  substance  does  not  lie  in  continuous  strata,  but  in 
distinct  and  detached  masses  among  the  looser  materiab. 
The  forms  of  these  animals  are  well  defined,  particularly  in 
the  harder  parts.  The  animal  matter  is  indurated  and  mixed 
with  the  including  earth,  is  of  a  brown  colour,  and  is  further, 
at  times,  so  thick  as  to  project  from  the  stone,  and  to  admit  of 
being  separated.  This  part  is  britde  and  glossy,  so  as  some- 
what to  resemble  glue,  but  the  bones  are  sometimes  convertisd 
bio  calcareous  spar. 

With  respect  to  the  species,  Yolta,  with  a  very  imperfect 
knowledge  of  ichthyology,  has  thojught  fit  to  give  names  to  one 
hundred  and  five,  and  has  performed  this  task  most  incor- 
pecdy«  Moreover,  prejudiced  in  favour  of  some  marvellous 
and  mysterious  revolutions  of  the  globe,  and  like  many  other 
eeologists,  preferring  an  impossible  solution  to  an  obvious  one, 
he  has  referred  his  imaginary  species  to  various  distant  places 
of  birth  or  habitation.  Thus  he  begins  by  pointing  out  seven 
fresh-water  fishes,  as  if  he  had  not  created  difficulties  enough 
without  that ;  whereas  Blainville,  with  an  accurate  knowledge 
of  this  subject,  has  decided  that  there  is  not  one,  but  that 
they  are  all  marine  species.  His  testimony  cannot  be  sus- 
pected of  any  bias,  as  he  has  no  geological  theory  to  serve, 
and  has  indeed  committed  this  very  error  himself  in  the  case 
of  the  petrified  fishes  of.  Oeningen.  Amon^  the  remainder, 
Volta  oecides,  generally  mistaking  either  the  genera  or  the 
species  of  both^  that  twenty-seven  are  European  fishes,  and 
thirty-nine  Asiatic ;  that  three  belong  to  the  Afirican  qoast, 
eighteen  to  South  America,  and  eleven  to  North  America. 
Blainville  verv  properly  doubts  this  determbation,  on  ichthyo- 
logical  grounds ;  and  there  need  be  no  hesitation  in  saying 
that,  on  geological  ones,  it  b  impossible. 

If  the  theory  of  Italy  which  I  have  to  propose  be  correct, 
these  should  all  be  fishes  that  either  residfe  now,  or  did  once 
reside,  in  the  Mediterranean];  as  there  may  be  lost  fishes  as 
well  as  lost  terrestrial  animals.  Accordingly,  it  b  remarka- 
ble, that  nearly  all  those  which  are  so  perfect  as  to  admit  of 
no  dbpute  respecting  their  characters,  are  Mediterranean  fish 
at  present.  Many  specimens  are  so  imperfect  that  it  is  im- 
possible to  decide  on  them;  and  Blainville,  who  is  by  no 
means  wanting  in^ood  will  towards  the  formation  of  species 
and  genera  out  of  imperfect  fragments,  has  reduced  the  105 
to  about  90*    It  is  most  evident,  that  a  great  part^  even  of  this 
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number,  is  fiMmded  on  the  moBt  laiidbm  conjectures.'  But 
enough  of  Monte  BoIca# 

Brides  the  more  coomion  Biarine  fossils,  there  are  £buiKi 
the  booes  of  whales  and  dolphins ;  and  eren  entire  skeletons 
of  this  nature  have  been  OMicx>vered  at  elevations  of  1900 
feet  above  the  sea.  It  is  further  remarkable,  that  the  bones 
of  the  whales  have  been  found  incrusted  with  ovster-sheUs, 
and  that  they  are  almost  always  in  a  state  of  high  preserva- 
tiask ;  a  proof  that  they  have  not  been  brought  from  a  dis- 
tance, and  a  farther  one  that  th»e  are  not  transported  alluvia. 

The  terrestrial  remains  are  generally  found  a  few  feet  be- 
neath the  surface,  and  are  therefore  commonly  in  the  sand  or 
gravel,  or  in  the  upper  bed ;  but  as  that  bed  is  occasionally  ab- 
sent, they  also  occur  in  the  marL  They  consist  of  the  bones 
of  the  hippopotamus,  elephant,  rhinoceros,  mastodon,  urus,  and 
elk,  togetner  with  the  horns  of  stags ;  and  to  these  must  be 
added  vegetable  remains,  consisting  of  the  trunks  and  frag- 
ments of  trees,  together  with  leaves  but  little  altered,  fresh- 
water shells,  and,  lastlv,  fragments  of  travertino,  or  alluvial 
rocks,  and  vegetable  calcareous  incnistations,resembling  those 
which  are  daily  formed  in  situations  where  .solutions  o{  car- 
bonat  of  lime  flow* 

.  Besides  these  two  remarkable  beds,  there  are  found,  in 
many  parts  of  Italy,  superficial  strata,  some  of  which  are 
peculiar  to  itself,  while  one  is  common  to  all  countries.  This 
la^t  is  the  ordinary  alluvium  of  rivers ;  such  as  that  of  the 
Po  and  the  Adige  to  the  northward  of  the  Apennines,  and 
that  of  the  Tiber  to  the  southward.  Those  which  are  pecu- 
liar to  it,  are  the  solid  calcareous  alluvial  rock,  called  traver- 
tino, loose  tufaceous  matters  of  the  same  nature,  and  volcanic 
tufas.  The  plain  of  Sarteano,  the  Maremma  of  Tuscany, 
the  Solfiatara,  and  the  vicinity  of  Rome,  offer  examples  of 
these  strata.  The  calcareous  substances  sometimes  contain 
fresh-water  shells  and  vegetables ;  nor  are  these  always  absent 
from  the  volcanic  tufas. 

Hence  arises  a  confusion  which  requires  to  be  explained, 
because  it  has  very  much  obscured  this  subject.  In  nis  last 
work  on  Rome,  Brocchi  has  cleared  up  some  circumstances 
which  he  had  not  explained  before ;  and  it  will  shortly  be 
seen  that  there  is  no  difficulty  in  explaining  the  whole,  and  in 
simplifying  the  facts,  merely  by  approximating  and  comparing 
them. 

The  chief  confusion,  in  this  part,  consisted  in  the  transport 
tation  of  the  volcanic  substances,  and  in  their  cementation 
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b^mfiam  of  tlie  cafeareons  wslen  wUeh  flow  from  the  Apen- 
DiDes.  In  consequence  of  this  they  sometimes  contain  matters, 
the  jpresenceof  wUch  would  otherwise  be  unaccountable; 
SHckas  vegetables^  and  land  or  river  shells*  In  the  same 
.way  they  alternate,  or  are  strangely  and  kregularly  inter- 
mixed, with  the  travertifw  and  the  loose  alluvia  of  the  river; 
while  they  are  also  found  in  places  far  from  the  vicinity  of 
recent  volcanoes,  or  from  even  the  suspicion  of  ancient  ones* 

It  is  easy  to  comprehend  the  fallacies,  that  must  have  arisen 
from  misapyrebettoing  the  real  nature  <^  these  appearances. 
When  also  an  opinion  of  their  unintelligible  derangement  had 
once  been  adoj^ed,  much  m<Mre  confusion  than  was  actually 
present  was  supposed  to  exist,  where  a  little  attention  would 
nave  solved  all  the  imaginary  difficulties.  Had  Brocchi  ori- 
ginally proceeded  on  a  proper  theory,  there  is  little  doubt 
Uiat  he  would  have  found  every  thing  easy,  and  have  ren* 
dered  it  ecjuaUy  so  to  his  readers. 

According  to  this  author,  similar  shells  are  sometimes  found 
in  both  the  alluvial  beds ;  but  it  is  moreover  stated  in  a  general 
way,  that  the  more  conspicuous  marine  remains  occur  in  both. 
Yet,  at  the  same  time,  it  is  said,  and  in  a  much  more  decided 
manner,  that  these  are  far  more  numerous  in  the  marl  bed 
than  in  the  arenaceous  one,  and  that  the  shells  occur  in 
colonies,  just  as  they  lived  in  the  sea.  It  b  also  remarked, 
that  the  marine  remains  beair  no  i^arks  of  transportation ; 
and  further,  that  the  terrestrial  ones  are  generally  found  a  few 
feet  only  beneath  the  surface,  apd  in  .the  upper  bed ;  althouf[fa^ 
when  that  is  absent,  they  occur  in  the  lower.  As  that  which 
I  have  undertaken  to  prove  is^  that  the  lower,  or  marl  bed,  is 
a  marine  alluvium,  ana  the  upper  a  terrestrial  one,  it  is  neces* 
sary  to  try  to  reconcile  these  anomalies,  as  well  as  that  which 
consists  in  the  confusioQ  amoiig  the  volcanic  tufas  and  the 
alluvial  substances.. 

The  entire  absence  of  all  organic  remains  requires  no  ex^ 
planation.  Where  the  terrestrial  alluvia  are  wanting,  the  or- 
ganic  substances  that  would  otherwise  be  found  in  them,  must 
necessarily  appear  to  lie  ,in  the  marine  or  lower  stratum^ 
however  sligntly  covered  or  truly  superficial  they  may  be* 
Though  found  somewhat  deeper,  it  is  not  difficult  to  under* 
stand  now  this  might  happen,  as  well  as  how  the  marine  re* 
mains  mav  occasionally  occur  in  the  u{^r  alluvia.  Revolu« 
tioDS  of  the  surface,  and  principally  from  partial  transporta- 
tion by  rivers,  must  inevitably  have  generated  much  confusion 
of  ibis  kind,  capable,  even  in  the  hands  of  a  gpod  observer,. 
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i»f  misleading  him  in  his  ciHicluaioDS,  nxAeas  previonsl j  on  his 
mard  to  distinguish  appearances,  which,  even  then,  are  often 
difficult  to  discriminate.  Occasional  marks  of  transportation 
might  easily  be  overlo<4ced  over  an  en<Minous  space,  where 
the  principal  facts  were  of  a  different  nature;  as  these  latter 
would  form  a  sort  of  standard  for  the  whole,  and  would 
naturally  lead  to  a  neglect  of  such  petty  varisitions  as  seem- 
ed to  be  uninteresting.  But  geologists  accustomed  to  investi* 
gation,  are  sufficient^  aware  of  the  ease  with  which  errors 
Q^  this  kind  are  committed  (particularly  where  no  theorjr  is 
present  to  point  out  what,  appearing  trifling,  is  truly  essential) 
to  feel  no  surprise  at  oversignts  of  this  nature,  even  in  such  a 
geologist  as  Brocchi. 

*  That  I  mav  not,  however,  prolong  this  examination  too  far, 
1  shall  merely  suggest  two  circumstances  more,  which  may 
easily  prove  sources  of  error  in  reasoning  about  these  Italian 
alluvia*  It  is  far  from  certain,  that  the  two  beds  can  every 
where  be  distinguished,  merely  b^  their  natures,  exclusively 
of  the  remains  which  they  contain.  A  sandy  stratum  must 
in  some  places  have  formed  the  bottom  of  the  sea,  as  well  as  a 
mvddy  or  marly  one.  Thus  the  marine  alluvium  ma^  easily 
be  confounded  with  the  terrestrial  one ;  beds  of  alluvial  mat* 
ler,  not  admitting  of  that  separation  which  so  generally  marks 
different  solid  strata,  even  where  the  nature  of  the  two  beds 
in  contact  is  the  same.  This  is  sufficiently  obvious.  It  is 
also  matter  of  notoriety,  that  volcanic  eruptions  and  earthr 
quakes  have  produced  great  confusion,  even  in  recent  times, 
in  many  parts  of  the  surface  of  Italy ;  and  when  we  consider 
die  great  number  of  ancient  vokanoes  in  that  country,  sixty 
eraters  remaining  in  a  very  small  tract,  we  need  be  at  no  loss 
in  assigning  abundant  causes  for  disturbances  and  anomalies 
in  the  appearances  of  the  superficial  strata. 

It  is  detracting  nothing,  therefore,  from  the  merits  of  the 
Italian  geologist  to  critkise  his  remarks ;  nor  are  his  facts 
perverted,  when  they  are  thus  rectified  on  acknowledged  and 
obvious  principles.  The  view  here  entertained  of  their  real 
bearings  is  inoeed  amply  confirmed  by  the  great  majority  of 
the  facts  that  are  stated  in  his  works ;  by  which  the  distinc- 
tion of  two  strata,  one  containmg  marine  and  the  other  ter* 
restrial  remains,  is  proved,  even  by  himself.  There  is  litde 
doubt  that  had  all  the  local  circumstances  attending  each 
case,  observed  over  so  large  a  tract  of  country,  been  stated  by 
this  author,  the  present  explanation  would  not  have  been  re- 
quired ;  nor  would  the  point  which  it  is  my  object  to.  prove, 
have  called  for  this  discussion. 
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That  point  is,  that  Italy  in  general  is  covered  by  one  marine 
itratum,  in  which  the  oi^nic  remains  lie  in  an  aliuvial  bed| 
ontransported  and  undistorbed;  and  that  above  this  there  lies 
a  terrestrial  stratum  which  contains  the  remains  of  laiul  ani* 
■tttk  analegeos  to  those  which  are  found  in  most  other  parts 
of  Europe. 

It  remains  to  explain  this  state  of  tlungs,  or  to  give  a  the- 
ory of  the  alluvial  deposits  of  Italy.  That  theory,  if  just^ 
0i3^t  to  be  applicable  to  all  similar  cases  of  marine  alhivia 
fMmd  high  alx>ve  the  level  of  the  sea,  should  such  be  here» 
after  discovered  in  other  places;  and  it  will  thus  furnish  us 
with  a  new  key  for  the  solution  of  a  certain  set  of  geological 
phenomena,  for  which  no  other  branch  of  any  of  the  general 
theories  provides  an  adequate  explanation.  It  is  important 
to  remark  how  accurately  this  partial  theory  ramifies  from 
the  general  one,  which  accounts  tor  the  elevation  of  the  strata 
by  a  subterranean  force ;  and  how  valuable  a  test  of  any 
dieory  it  is,  to  be  thus  provided  with  the  means  of  explainbg 
appearances  that  could  not  have  been  anticipated  when  it  was 
formed.  Had  Lazzaro  Moro  taken  a  wider  and  more  atci»- 
rate  riew  of  the  circumstances  by  which  he  was  surrounded, 
the  present  explanation  would  not  have  been  required. 

In  investigating  the  causes  of  the  present  positions  of  solid 
rocks  containing  organic  remains,  we  are  only  enabled  to  as*> 
sign  them  in  a  general  manner,  and  by  analogy^  because  their 
have  left  no  positive  collateral  evidence  of  their  action.  This 
may  probably  be  in  a  great  measure  attributed  to  the  great 
distance  of  these  events  in  pcHnt  of  time,  and  to  the  changes 
which  the  exposed  surface  of  the  earth  has  since  undergone. 
In  the  present  case,  however,  we  see  the  germs  of  these  very 
submarine  strata  exposed  before  their  consolidation,  and  pro^ 
hably  presenting  the  appearances  which  they  do,  merely  bo^ 
cause  they  are  of  more  recent  date.  At  the  same  time,  in- 
stead of  bemg  driven  to  seek  for  causes  by  a  circuitous  and 
analogical  road,  we  find  these  at  hand  in  the.  ^neral  volcanic 
nature  of  >  the  country  under  review,  while,  m  some  places, 
we  can  almost  trace  the  very  cause  itself  in  action. 

In  diff^^nt  places,  and  in  Italy  very  particularlT,  it  has 
been  observed,  that  the  relative  level  of  the  sea  and  land  is 
subject  to  change,  and  that  it  has  in  past  times  undergone  fro- 
quent  alteratmis.  For  the  proofs  and  nature  of  these,  I  must 
refer  to  Brdslak  and  others,  who  have  examined  this  subject 
with  considerable  care,  as  I  dare  not  prolong  Ibis  paper  by 
repeating  them.    The  present  case  may  be  eonsiderea  as  an 
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eztrenie  one  of  that  nature  y  in  consequence  of  which  the 
bottom  of  the  sea,  together  with  its  unconsolidated  alluvia- 
has  been  raised  above  the  surface  of  the  water,  so  as  to  have 
become  dry  land.  Thus  it  is  easy  to  account  for  the  presence 
<tf  marine  remains,  as  well  as  for  their  presence  in  that  sin* 
gularly  undisturbed  state  which  has  been  described* 

It  is  equally  easy  to  account  for  the  proximity  of  the  ma 
rine  and  the  terrestrial  remains,  as  also  for  that  of  the  alluvia* 
which  respectively  enclose  each.  Whatever  cause  or  causes 
generated  the  usual  terrestrial  alluvia  that  occur'all  over  the 
world,  these  have  apparentljr  been  deposited,  in  most'  cases, 
on  naked  rock.  In  this  particular  one,  they  have  settled  on' 
a  previous  alluvium  of  a  different  character,  and,  as  far  as 
our  present  imperfect  observations  go,  s<rfitary.  The  dppft* 
rent  interference  of  the  two  classes  of  organic  remains  fok 
lows  of  course. 

If  that  interference  is  ever  greater,  so  as  to  amount  to  a 
real  mixture  or  alternation,  i  have  already  shewn  hpw  it  can 
be  explained,  by  a  variety  of  Circumstances,  consisting  in 
more  recent  changes  and  deposits,  and  in  the  imperfection  of 
observations,  the  real  bearings  and  value  of  which  were  not 
anticipated.  But  it  is  proper  also  to  say  here,  that  other 
(Causes  of  a  more  general  nature  may  have  produced  the 
same  effects  without  in  any  degree  vitiating  the  theory  here* 
ofiered. 

It  is  believed  that  many  of  the  terrestrial  alluvia  have  been 
ihe  produce  of  diluvian  currents ;  and  it  is  impossible,  if  this 
be  true,  that  these  should  have  taken  place  without  disturb* 
ing  a  previous  alluvium.  Thus  the  mixtures  of  the  different 
kinds  of  remains  would  be  accounted  for,  even  in  those  cases 
where  they  could  not  be  attributed^  to  the  modem  action  of 
rivers. 

Although  no  real  instances  of  alternation  in  diese  alluvia 
have  been  brought  forward,  and  as  a  true  one,  could  not  in- 
deed happen,  it  is  also  easy  to  see  that  such  an  event  miriit 
occur  upon  the  same  principles^  which  have  produced  Uie 
alternation  of  marine  and  fresh  water  deposits  in  the  basin  of 
Paris,  or  in  the  other  tertiary  formations.  It  is  equally  easy 
to  comprehend  that,  in  such  a  case,  a  mind  unprepared  for  a 
proper  examination  of  the  appearances,  might  be  led  to  con- 
found together,  things  differing  in  their  natures,  and  thus  to 
throw  doubt  and  confusion  into  that,  which,  if  rightly  exam- 
ined, would  present  no  real  difficulty. 

It  now  follows  that  the  elevation  of  the  landof  Italy,  which 
is  the  origin  of  these  phenomena,  is  to  be  attributed  to  the 


^aine  causes  wluch  aremm,  or  have  recently  been, operating 
10  prodttcing  smaller  changes  in  the  relative  level  of  the  sea 
and  land,  and  of  course,  in  elevating  the  latter.  These  causes  • 
are  connected  with  earthquakes  and  volcanoes,  or  are  de* 
pendant  on  volcanic  action*  They  are  the  same  that  raised 
Santorini  from  beneath  the  ocean,  and  that  have  nroduced 
the  phenomena  of  the  coral  islands,  which  will  snortly  be 
described*  In  the  history  of  these,  further  proo£i  and  con- 
firmations of  these  views  will  be  found.  Of  whatever  date 
these  events  may  be,  thev  are  anterior  to  all  history ;  even 
to  that  of  the  general  deluge,  if  it  is  rifhtly  judged  that  any 
of  the  tecrestrud  alluvia  were  depositea  at  that  period.  If  a 
similar  occucrence  were  to  take  place  at  present,  it  is  evident, 
that  the-  submarine  alluvial  stratum  with  all  its  imbedded  re* 
mains,  would  exhibit  the  same  appearances  as  the  lowest  of 
the  Italian  beds  does ;  and  that  the  skeletons  of  whales  should 
he  ibmsd  at  elevations  of  1300  feet  above  the  level  of  the  sea, 
is  no  more  surprising  than  that  tbej^  should  be  found  at  alL 

This  particular  fact  is,  however,  important,  as  shewing  the 
vertic^al  esrtent  of  this  elevation,  just  as  the  geography  of  the 
marine  remains  demonstrates  that  of  its  superficial  one.  For 
want  of  nsore  accurate  information,  we  may  here  take  these 
as  Signor  Brocchi  has  given  them,  for  the  extreme  limits  both 
ways  ;  and  thus  we  can  estimate  what  Italy  was  befin'e  the. 
change,  and  how  much  of  it  has  been  the  consequence  of  a 
vokmuc  elevation  more  recent  than  those  extensive  changes 
of  the  same  nature  which  caused  and  determined  the  present 
general  distribution  of  the  land. 

The  extreme  height  of  the  Apennines  is  said  to  be  about 
9000  feet,  and,  on  the  present  supposition,  the  whole  of  that 
chain,  firom  this  height  down  to  that  of  ISOO,  must  be  sup- 
posed to  have  formed  a  ridge  rising  above  the  sea.  I  need 
not  extend  these  conjectures  to  the  side  of  the  Alps,  as  the 
reader  can  easily  pursue  these  speculations  at  his  leisure.  It 
is  probaUe,  that  at  the  period  at  which  modem  Italy  was 
produced,  the  whole  of  the  central  chain  experienced  a  fresh 
elevation  to  the  altitude  of  at  least  1 200  feet,  and  over  a  super- 
ficial space  which  reaches  from  Otranto  at  one  end  of  the 
country  to  Piedmont,  and  to  the  foot  of  the  Alps  generally, 
on  the  other  side ;  sincC'  the  neighbourhood  of  Yicenza  and 
Verona  presents  the  same  appearances. 

Ckhers  may  imagine,  if  they  fdease,  that  only  those  parts, 
were  thus  elevated  which  now  possess  the  submarine  alluvium ; . 
yet  this  would  make  no  difference  in  the  general  views ;  since 
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that  force  which  was  sufficient  to  move  so  large  a  part  of  Italy 
might  as  easily  have  moved  the  whole*  This  is  a  circtim* 
stance  that  might  however  be  pat  to  the  proof,  by  examiniog 
the  stratification  of  the  Apennines  in  a  proper  manner.  Some 
dislocatran  or  discontimnty  in  the  order  of  the  stratification 
will  be  found  at  a  certain  elevation,  if  this  supposition  be  cor- 
rect; and  I  may  here  point  out  to  those  geologists  who  may 
have  an  opportunity,  the  interesting  circumstances  of  various 
Idnds^  which  still  aw^t  them  in  Italy,  from  the  views  of  the 
nature  of  that  country  which  I  have  here  given.  Were  it  of 
any  use  to  accumulate  conjectures,  it  might  even  be  suggested 
that  the  whole  of  that  country,  even  to  the  highest  point  of 
the  Apennines,  was  raised  at  one  single  period  from  beneatli 
that  ocean  in  which  we  know  that  the  limestone  of  this  ridge 
was  framed.  Should  this  have  been  the  case,  the  absence  of 
the  marine  alluvium  from  the  higher  parts,  would  be  account- 
ed fMr,on  the  same  principles  wnich  are  applied  to  the  dtuvr 
dations  of  the  earth's  smlace  all  over  the  world. 

Though  these  phenomena  should  be  quite  partial,  and  if 
they  do  not,  therefore,  possess  so  hi^  an  interest  in  reali^, 
as  the  great  elevations  of  the  continents,  and  of  the  enormous 
asountain'  chains  of  America  or  Asia,  they  are  of  a  much 
more  impressive  character,  from  the  greater  facility  with  which 
we  associate  the  causes  and  the  effects,  and  from  the  more 
palpable  and  tangible  nature  of  the  phenomena;  from  the 
actual  association  of  an  active  existing  cause,  with  effects  that 
cannot  be  questioned.  The  others  we  look  coldly  at,  through 
the  lapse  of  ages  incalculably  distant ;  so  distant  that  they 
excite  in  us  no  personal  interest,  and  so  much  less  obvious 
also,  that  we  feel  rather  inclined  to  doubt,  than  to  admit  of 
conclusions  which  are  attended  by  consequences  somewhat 
revolting  to  our  narrow  experience.  In  contemplating  the 
others  we  feel  the  insecurity  of  the  earth  on  which  we  stand, 
and  in  every  earthquake  recollect  that  what  once  arose,  may 
again  be  consigned  to  the  bottom  of  the  ocean. 

Before  concluding  this  subject,  it  is  necessary  to  remind 
the  reader  of  one  collateral  circumstance,  which  b  not  only 
interesting  in  itself,  but  which  strongly  confirms  those  views  of 
the  cause  of  those  appearances  which  I  have  here  held  out. 
That  is,  the  suddenness  or  rapidity  of  the  action  which  pr6* 
duced  these  important  events.  This  might  be  concluded  from 
the  undisturbeti  state  of  some  of  the  shells  and  skeletons 
already  mentioned ;  but  it  is  still  more  strongly  proved  by 
the  preservation  of  the  animal  matter  in  the  ligaments  of  the 
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bHralvei,  aad  by  the  condition  of  the  fishes  of  Monto  JBolca 
ah«ad^  mentioned.  A  noted  specimen,  now  in  the  ooUection 
ai  Pans,  and  once  appertaining  to  Count  Gaszola,  evinces  in 
a  singular  manner  the  rapidit jr  of  the  catastrophe  b j  which 
these  changes  were  effected;  since,  in  it,  one  fish  appears  to 
have  been  arrested  in  the  act  of  swallowing  another* 

It  will  not  here  be  superfluous  fiirther  to  observe,  that  the 
condition  of  the  fossil  fishes  of  Iceland,  seems  to  throw  light 
an  the  remarkable  deposit  of  Monte  Bolca.  These  are  found 
at  Patrick^s  Fiord  in  that  country,  imbedded  in  an  indurated 
mud,  or  marl,  and  it  is  said  that  they  are  even  now  in  the  act 
of  being  formed.  The  fish,  in  a  livmg  state,  or  perhsuis  but 
jvst  dead,  seems  to  have  been  first  entangled  in  a  soft  mud, 
which  has  been  firmly  attached  to  it  by  means  of  the  animal 
matter  that  has  mixed  itself  with  that  substance  ;  while  the 
harder  parts,  of  the  bones  and  scales^  remain  unchanged* 
Thus  the  nodule  that  encloses  them  is  first  produced,  and  it 
remains  imbedded  in  the  surrounding  materials. 

I  may  now  terminate  this  part  of  the  present-  subject,  as 
that  which  follows  pursues  the  same  train  of  reasoning  on  a 
different  foundation  of  facts.  But  I  must  not  quit  it  withoul 
pointing  out  to  geologists,  the  propriety  of  examining  all  the 
situations  analogous  to  Italy,  since  the  same  circumstances  re- 
specting the  alluvia  may  possibly  exist  in  many  other  places. 
That  part  of  the  subject  has  been  entirely  neglected  \  al* 
though  volcanic  regions  and  volcanic  phenomena  have'been 
Gir  mun  deficient  in  observers.  The  present  case  offers  an 
apt  instance  to  illustrate  the  necessity  of  previous  theories 
or  general  views.  Without  such  a  ffuide,. these  obscure  ap- 
pearances might  easily  have  continued  to  be  misapprehended, 
so  as  to  have  deprived  us  of  a  most  valuable  evidence  respect- 
ing the  changes  of  the  earth's  surface  and  their  causes. 

It  is  scarcely  necessarv  to  point  out  the  places  where  such 
phenomena  may  be  sought  for ;  although,  as  being  the  most 
easy  of  access,  and  as  presenting  the  most  satisfactory  exam- 
ples of  volcanic  elevation,  I  may  name  the  Azores  and  the 
other  volcanic  islands  pf  the  African  coast,  as  well  as  St.  He- 
lena, Ascension,  and  perhaps,  Owhyhee.  It  ought  also  to  be 
in  the  perpetual  recollection  of  ever v  geologist,  tnat  as  all  the 
supramarine  land  has  apparently  been  elevated  by  some 
causes,  from  the  bottom  of  the  sea,  there  may  be  submarine 
alluvia  beneath  terrestrial  ones,  in  many  countries  which  shew 
no  traces  of  a  volcanic  nature,  or  of  a  volcanic  origin. 

The  general  importance  of  thi/i  remark  must  be  very  ap* 
parent.    It  is  quite  possible  that  this  may  have  been  the  true 
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aowceof  manv^f  the  appearances  coDoected  wick  alluvia 
^and  with  fofisil  remaiaa  of  differeat  origins,  that  have  been 
the  causes  of  so  much  trouble  to  observers.  It  must  be  re- 
mpmbered,  that  although  all  the  land  be  siqpposed  to  have  been 
elevated  6om  the  sea,  it. by  no  means  follows,  that  this  was  ^a 
singk  event*  It  is  much  more  .probable,  that  it  was  succes* 
sive,.and  that  the  causes  operated  through  a  long,  series  of 
ages*  Hence  there  may  be  a  chain  of  intervals  in  time,  con* 
nectine  the  most  remote  catastrophes  of  this  nature  with  th^t 
of  Ita^,  and  uniting  even  this  one  with  the  latest  formations 
of  volcanic  islands.  Among  some  of  these,  at  Jeast,  we  might 
eiqpect  to  iGnd  analogous  api>earances  to  those  which  havse 
here  been  discussed ;  as  it  is  impossible  to  c<»ioeive  an  eleva- 
tion  of  rockB  which  was  not  accompanied  by  that  also  of  the 
unconsolidated  submarine  materials  that  chanced  to  be  .preseitf. 
I  will  not,  however,  dwell  on  this  suggestion;  as  I  know  not 
of  any  positive  observations  at  this  moment  that  could  be 
brought  to  bear  on  it.  Yet  ^ologists  must  see  that  they  have 
been  somewhat  hasty  in  limiting  the  causes. of  alluvia  to  dilu* 
vian  operations,  or  to  those  more  tedious  actions  which  form 
so  conspicuous  a  part  of  one  of  the  most  noted  theories  of  the 
earth* 

(To  be  contiaiied.) 


Art.  VI. — Account  of  the  Sepulchral  Caverns  of  Egypt.  By 
Colonel  Straton,  C.  B.  6th  Dragoons.  Communicated 
by  the  Author.    lEdin.  Phil.  Jour.^ 

The  Lybian  chain  of  rocky  mountains  borders  the  western 
side  of  the  Nile,  and  the  Djibel  Mokattem,  the  eastern  side, 
sometimes  approaching  close  to  the  river,  and  at  other  times 
receding  to  a  distance  of  several  miles. 

At  Thebes,  the  cultivated  plain  is  very  extensive  on  the 
eastern,  while  it  is  more  limited  on  the  western  bank,  and,  on 
both,  the  country  is  extremely  fertile ;  the  dourra,  or  large 
millet  (Holcus  Durra,^  attaining  the  height  of  six  feet*. 

t  4»  It  it  the  itaple  of  the  country :  the  bread  if  m»de  itom  it. 
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•  On  the  western  side,  the  rock  is  excavated  into  sepiddiral 
carpus,  fonuDg  the  Necropolis  of  ancient  Thebes,  and  now 
very  generally  occupied  as  dwellings  by  the  population  of  the 
Tillage  of  El  Gournon*  Some  of  these  catacombs  have  a 
covered  entrance,  or  vestibule,  cut  oat  of  the  rock,  leading  to 
a  gallery,  with  mommy-piCs  on  both  sides,  and  at  the  extrenu- 
ty.  In  others  there  is  no  porch,  but  a  d^ent,  either  parpen- 
dicvliur,  on  an  inclined  plane,  or  b^  steps  in  the  rock,  to  a 
painted  chamber,  contaming  sometimes  a  few  mummies,  the 
greater  pari  being  deposited  in  pits,  whkh  are  more  sunk 
than  the  chamber.  In  the  descending  passage,  as  well  as  in 
the  chamber,  the  sides  and  ceiling  are  polished  as  highly  as 
wrought  marble:  The  stone  thus  polished  is  remarkably 
white,  and  frequently  is  covered  with  a  stucco  quite  as  fiiie 
as  pfauster  of  Paris,  of  the  most  dazzling  whiteness,  and  often, 
but  not  always,  hi^y  varnished.  On  the  sides  or  walls  thus 
prepared,  are  represeof  ed  the  fieats  of  a  hero,  scenes  drawn 
worn  the  agriculture,  manufactures,  commerce,  sports  and 
amusements  of  the  ancient  Egyptians ;  or,  we  find  repres^ita* 
tions  iUuBtratin^  their  progress,  hi  those  remote  periods,  in 
the  arts,  the  sciences,  and  in  the  luxuries,  refinements,  and 
elegancies  of  life,  or  depictii^  a  wide  range  in  mvtholoflj, 
from  which  the  Greeks  and  Komans  have  m>rrowed  largely. 
These  pictured  representations  are  intaglios,  relievos,  or 
painted  on  the  sur&ce:  the  colours  are,  from  the  almost 
complete  exclusion  of  the  atmospheric  air,  in  many  sepulchres, 
as  vivid  as  if  recently  laid  on;  in  all,  the  tincts  most  subject 
to  fade,  are,  from  the  aridity  of  the  climate,  clearly  discerni- 
ble. The  ceilinss  are  not  unusually  painted  in  small  sauares, 
somewhat  like  ue  painted  flooring-cloth  used  in  halls  and 
lobbies. 

•  The  mummj^ls  are  generally  roundish  in  shape,  with  the 
sides  and  ceihng  rough.  The  mummies  are  enveloped  in  nu- 
merous folds  of  a  sort  of  linen  stuff,  impregnated  with  gummy 
and  resinous  matter ;  the  most  common  sort  have  no  oth^ 
covering :  a  second  class  has  a  coverine  of  cement  or  stucco 
upon  canvas,  made  to  adjust  itself  to  the  body,  and  painted 
with  figures  and  hieroglyphics^ — a  human  face,  probably  that 
of  the  deceased,  is  frequently  painted  on  the  case :  a  third 
class  of  mummies,  thus  doubly  enveloped,  are  laid  in  a  wooden 
case,  sometimes  thin,  at  other  times  of  very  considerable  thick- 
ness, and  more  or  less  ornamented  with  paintings.  The  up- 
per part  of  the  case  is  furnished  with  wooden  pegs,  and  the 
under  with  holes  to  receive  them ;  while  some  are  further  se- 
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dired  by  cross  pegs*  Tbe  wood  is  generally  hi  ^thd  pre- 
servatioii,  and  i  believe  uivariably  of  STcamore ;  [neees  of 
date-tree  are  found  in  the  caverns,  but  on  handling  them,  they 
cromUe  to  dust.  The  inummy  cases  arp  also  found  immersed 
in  Mtuminous  matter,  so  adhesive,  that  in  removing  them,  the 
bottom  part  remained  in  the  preparajtien** 

All  the  mummies  were  laid  horizontally;  though  Dr Shaw, 
I  think,  says  they  were  placed  perpencltcularly.  The  hori- 
jEontal  position  is  further  confirmed  by  the  pictured  represeo- 
laiions  of  mummies  in  the  sepulchres.  The  male  mummies 
had  generally  the  hands  placed  ov^  the  middle ;  the  female 
across  the  chest. 

The  entrance  to  the  newly  discovered  caverns,  was  found 
barricadoed  fay  a  wall,  and  covered  up  with  heaps  of  stones. 
Barriers  of  stones  or  of  the  rock  are  also  found  in  the  gallo' 
ries,  and  the  passage  intersected  with  a  deep  cavity. 

The  sepulchres  in  the  valley  of  Biban  el  Moluk  (called 
the  Tombs  of  the  Kings),  at  the  distance  of  seven  or  eight 
nules  from  the  western  bank  of  the  Nile,  are  m\Kh  more  ex* 
tensive,  and  infinitely  more  magnificent.  Many  of  them  coo- 
tain  a  sarcophaeas  of  granite,  and  one  has  a  sarcophagus  of 
akJbaster.  ,  In  the  cavern  where  theckncing  girls  are  painted 
on  the  walls,  the  first  fi^re,  on  entering,  is  a  male  harper 
sittii^,  as  is  still  the  practice  in  these  countries,  with  his  1^ 
across:  his  headi»  shaved;  and  the  harp  has  nine  strings* 
Then  follows  the  group  of  dancing  girls.  The  upper  part  of 
the  dress  is  red,  and  resembles  hair;  the  lower  part  is  white 
and  transparent,  without  any  folds.  On  a  pannel  above,  in 
the  same  room,  th^  is  a  row  of  five  females  seated,  some 
on  camp  stools,  others  on  chairs  with  four  less.  Each  of 
these  females  holds  a  lotus  flower  in  the  right  hand,  turned 
towards  the  nose,  and  the  left  hand  rests  on  the  knee*  In 
the  pannel  under  the  dancers,  is  another  row  of  seated  hh 
males ;  the  hair  is  matted,  thickened,  and  made  w^»4ike,  with 
{grease  or  oil,  exactly  as  the  f^ubians  of  the  present  day  wear 
the  hairf. 

On  the  adjoining  wall  is  a  seated  female,  having  on  her 
knee  a  young  boy,  his  face  turned  towards  her,  Imding  the 


*  A  very  perfect  mummy  from  Thebes,  was  presented  to  the  UniTersity 
Museum  of  fidinburgfabj  Colonel  Straton.— iltf.  £.  P.  J. 

1 1  hare  been  told,  that  the  oil  used  for  thickening  the  hair  is  obtained 
from  the  oily  gr^n  of  the  sesamum,  (Sesamum  Indicum,)  which  abounds  \ 
it  flerfM^  pr^t  tlw  head  from  the  sun. 


Jiummt  &f  iht  &pid^fta  (knerns  of  Eg^^  M 

crook  in  Iris  right  brafl,  and  the  sacred  Tor  in  the  left,  with 
9t  foire  of  the  Scarabssus  suspended  from  his  neck,  like  die 
BoUa  worn  by  the  Roman  jouth  of  distinction*  From  the  arty 
trHmtes,  it  is  probably  meant  to  represent  Isis  and  Oms. 

On  Sfnother  wall  are  two  harpers  cross  legged.  Chte  of  the 
harps  has  seven,  and  the  other  fourteen  strings. 

The  Alme,  or  dancing  ^iris  of  the  present  day,  make  use 
of  the  same  instruments  with  the  exceptk>n  of  the  harp,  which 
is  unknown  to  the  present  inhabitants  of  E^ypt.  A  mummy- 
pit  adjoins  the  chambers,  containing  several  mummies  in  a 
tiderable  state  of  preservtition,  but  none  of  them  were  in  cases. 
They  were  all  in  linen,  which  was  wrapped  round  in  vast 
quantities ;  this  linen  had  a  border  and  fringe,  and  was,  as  well 
as  the  thread,  in  perfect  preservation.  I  had  been  assured 
that  rolls  of  papyrus  were  often  found  under  the  amhpits, 
or  between  the  thighs  of  the  mummy,  but  here  I  looked  for 
it  in  vain«  I  bcmght  some  rolls  from  peasants,  who  as- 
serted that  they  found  it  thus  placed.  Some  sandals  were 
abo  brought  to  us,  found  in  a  sepulchre :  one  pair  was  very 
perfect^  the  upper  part  green,  and  the  toe  turned  up,  like  the 
ireaeiit  Turkish  sbpper.  The  sole  consisted  of  three  distinct 
layers  of  whitish  tough  leather,  resembling  chamois.  The 
sewing  and  stitching  wias  very  neatly  executed ;  whitish  thones, 
nicelv'  plaited,  were  attached  to  the  sole.  The  figures  in  the 
•qsuichres  and  temples  are,  however,  generally  barefooted, 
and  I  obeenre  onlv  one  instance,  where  I  have  noted  them 
having  sandals  on  the  feet* 

In  another  sepukhsre,  2S  yards  long  by  31,  is  represented  a 
irare,  probably  a  Deity,  with  a  very  high  cap,  holding  a  rod 
(me  hoBta  pura  of  the  Romans,)  in  both  hands:  a  female 
figure  presents  to  him  a  leg  of  the  gazeHc*.  The  cap  is  yel- 
few,  the  dress  white,  with  a  yellow  scarf  over  the  snoulder, 
wtkd  bracelets  and  larmlets  of  cold*  The  female'  wears  A 
white  dress,  the  under  part  of  thin  transparent  stuff,  like 
muslin  or  ga«ze;  the  skin,  always  painted  reddish,  appears 
through  it.  Her  eyes  are  black,  rendered  larger  to  appear^ 
ancc,  and  elongated  at  the  corners,  by  means  of  black  paint. 
At  present,  the  females  of  this  country,  and  even  sometimes 
men,  dye  ihe  eyebrows  with  galena  or  lead-glance,  called  in 
the  Levant  Alquifoux ;  it  is  reduced  to  a  fine  powder,  and 
mixed  up  with  the  fuliginous  vapour  of  a  lamp*    The  ey^ 


*  Presentatiotu  of  parti  of  animali,  birds,  bread,  flowiert,  Ubationi)  &e. 
lee.  art  Tvry  common. 


Im  W8  and  eyeJids  are  paiated,  and  tte  la^hea  are  Mftciwrnedi 
with  a  reed  or  (^uill,  which  i*  pawed  lightly  between  the  eye- 
lids. The  angles  of  the  eye  are  also  tinged,  and  prolon^d, 
which  makes  it  appear  larger  and  nM>re  oblong*  The  ancaeat 
Egyptian  ladies  in  many  instances,  and  the  men,  in  one,  (al 
Ipsambul,)  are  represented  as  having  resorted  to  the  same 
arts  of  the  toilette.  Juvenal  satirizes  the  Roman  ladies  for . 
this  coquetry : 

^  iUa  supercUiom,  rnndMa  fiillgine  tactwn, 
^^  Obliqoa  prodocit  aco,  pingilque,  trementes 
''  Attollens  oculos."  Juv.  Sat  li.  L  93. 

In  these  sepulchral  caverns,  ate  frequently  fomid  small 
brooms,  of  the  stuff  of  which  we  make  mats ;  small  figurci 
of  the  human  body^  sometimes  with  the  human  head,  at  other 
limes  with  the  head  of  a  cat,  dog,  scarabeus,  toe.  &c.  These 
caverns  have  been  selected  for  description,  not  on  account  of 
their  extent  or  interest,  but  solely  from  their  not  having  been 
known  to  former  travellers. 


The  following  is  a  description  of  the  Mummyjpits  at  The- 
bes from  the  Narrative  of  Operations  and  Discoveries,  in 
Egypt,  by  M.  Bebsoni.* 

Tne  passage  where  the  bodies  are  is  roughly  cat  in  the 
.  rocks,  and  the  falling  of  the  sand  from  the  ceiling  of  the  pas- 
sage causes  it  to  be  nearly  filled  up.  In  some  places  there 
is  not  more  than  a  foot  left,  which  you  must  pass  through, 
creeping  like  a  snail  on  pointed  stones  that  cut  like  gfaus* 
After  getting  throi^  these  passages,  some  of  them  300  or  300 
yards  loi^,  you  g^ieraUy  find  a  more  commodious  niaoe, 
perhaps  high  enough  to  sit.  But  what  a  place  of  rest!  sur- 
rounded by  bodies,  by  heaps  of  mummies  in  all  directions, 
which  impressed  me  with  horror.  The  blackness  of.  the 
wall,  the  faint  light  given  by  the  candles  and  torches  for  want 
of  air,  the  diffisrent  objects  that  surrounded  me  seeming  to 
converse  with  each  other,  and  the  Arabs  with  the  candles 
or  torches  in  theur  hands,  naked,  and  covered  with  dust, 
themselves  resembling  living  mummies,  formed  a  scene  that 
cannot  be  described.  After  the  exertion  of  entering  into  sock 
a  place,  through  a  passaee  of  80,  100)  300,  or  perhaps  600 
yards,  nearly  overcome,  I  soiight  a  resdng^place,  I  found  one^ 


*  We  hope,  in  our  next  number,  to  lay  before  our  readers  a  descriptioa 
and  account  of  the  Mummy  lately  received  in  this  city  from  Thebes. 

Sd.B.J. 


andcimtmed  to  sit;  bat  when'iny  we^t  bore  on  the  body 
of  an  Egyptian,  it  cnshed  in  like  a  bandbox.  I  hsslantly 
kad  recourse  to  my  bands  to  snatain  my  we^;iit,  bat  they 
found  no  better  support,  so  that  I  sank  altogether  among  the 
broken  mammies  with  a  crieush  of  bones,  rags,  and  wooden 
cases,  which  raised  such  a  dust  as  kept  me  motionless  for  a 
qoarter  of  an  hour  waiting  till  it  subsided  again*  1  couM  not 
remote  from  the  place,  however,  without  increasing  it,  and  ere- 
ry  step  I  took  I  crashed  a  mummy  in  some  part  or  ochei^*  Once 
I  was  conducted  tkrov^  a  passage  no  wider  thun  that  of  the 
body,  and  choked  with  mummies,  and  1  could  not  pass  with* 
out  putting  my  fi»e  in  contact  widi  seme  decaying  Egv^  • 
but  as  the  passage  incUaed  downwards,  my  own  weight  help- 
ed me  on ;  howoTer,  1  could  not  avoid  \mm  covered  with 
bones,  l^s,  arms,  and  heads  rolling  from  wove.  Thus,  1 
proceeded,  from  one  cave  to  another,  all  full  of  mununies, 
pikd  up  in  varkms  ways,  some  standing,  some  lymg,  and  i 
on  their  heads. 


Tub  second  part  of  the  5th  vol.  of  the  Transactions  of  the 
Geokdcal  Socwty  of  London  contains  an  interesting  letter 
tram  Dr  John  Davy,  describing  the  geoloMncal  structure  cmd 
mioeralogical  productions  of  the  island  of  Cey  Ion.  We  have 
been  inmiced  to  make  an  abstract  of  this  cooomunicatum  for 
the  benefit  of  our  mineralogical  readers,  who  have  not  access 
to  the  work  itself* 

The  idbnd  appears  to  be  one  mass  of  primitive  rock,  coin 
nected  with  but  one  rock  of  later  foromtion*  The  primitive 
mass  varies  in  he^t  from  500  to  7000  feet,  the  elevation  of 
Adams  peak  the  highest  point  in  Ceylon.  The  southern  part 
of  the  island  is  the  most  elevated;  the  shores  are  shying* 
The  hills  and  mountains  are  conical,  peaked,  eraggy  and 
tabular,  and  their  direction  is  various.  The  whole  formation 
bears  marin  of  great  antiquky,jand  the  accumulation  of  debris 
and  alhivium  ^  proves  that  taa  degmdation  of  the  heights  has 
been  very  great.^  The  same  is  true  in  regard  to  the  low 
country. 

The  soil  is  generally  poor,  contabing  but  a  small  proper^ 
tion  of  icegetable  matter,  seldom  more  than  one  or  two  per 


Mr  G^Aa  md  Mmmdiogjf  ^  Ok^ 

ctmU  NotwkhstaDding  this  the  interior' teems  mtkregM^ 
tion,  whkh  Dr  DavyprincipaUy  attributes  to  the  ^  Ugh  tem- 
perature of  a  tropical  sun,  and  the  abandaace  of  water  in  a 
mountaiDoua.  regioiu^ 

.  The  vallies  are  nanrow  and  deep;  they  have  alwi^  ait 
wtlet,  in  consequeace  of  which  there  are  no  lakes,  a  remark* 
^ble  circumstance  in  so  large  an  island.  Artificial  lakes  have 
been  formed  for  agricultural  purposes  ^^  by  immense,  ahnosc 
incredible,  human  exertions ;  or  oj  the  ettect  of  the  sea,  in 
Ibrowing  up  sand  banks  and  stopping  the  natnral  exit  of  thsi 
waters*'^ 

;  The  formation  of  salt  in  some  of  these  lakes,  has  been^ 
considered,  observes  Dr  Davy,  a  mystery  by  many,  but  it 
was  ascertained  that  the  salt  is  derived  from  the  sea  water 
which  occasionally  overruus  the  banks. 

The  scenery  of  the  country  is  beautiful  and  sublime ;  and 
nature  with  "  a  liberal  hand,  has  scattered  chums  over  this 
fortunate  island.'^ 

The  predominant  rock  in  Ceylon  appears  to  be  |;neiss ; 
granite  is  but  rarely  met  with*  Grapiuc  granite  of  great 
beauty  was  found  at  Triocomalie,  about  half  a  mile  beyond 
Chapel  point. 

Sienite.  occurs  19  several  places.  Felspar  is  common,  but 
the  adularia  varie^  was  met  with  only  in  one  place,  amonnt 
the  mountains  of  Jjoonberava.  Greenstone  was  found  in  ute 
neighbourhood  of  Kandy  and  Trincomalie ;  and  of  this  rock 
Adams  peak  is  partly  composed. 

The  veins  of  quartz  in  the  gneiss  are  so  lai^  as  some- 
times to  rival  mountain  masses,  extending  in  one  inAance  a 
distance  of  two  miles.  ^  These  quarts  rocks  stand  erect,  like 
denuded  veins,  very  precipitous,  and  often  exhibiting  the  ap* 
pearance  of  buildings  in  ruins.''  The  quarts  is  milk  white, 
translucent  and  very  finable. 

'  In  addition  to  these  which  Dr  Davy  considers  as  the  prin* 
cipal  varieties  of  the  gneiss,  there  is  another  containing  cal-' 
careous  spar.  The  last  variety  occurs  abundantly  in  the 
Kandian  country,  where  nitre  is  manufactured.  The  prin- 
eipal  nitre  work  is  thus  described.  ^  it  is  a  lat^  eave  in  the 
side  of  a  great  precipke,  which  is  situated  in  the  depth  of  aiv 
immense  forest  surroanded  by  mountakis  in  a  remote  part  of 
Doonberava.  The  cave  is  about  300  feet  deep,  and  its  moudi 
is  about  100  feet  high  by  80  feet  wide.  The  rock  in  whicb 
it  occurs  is  an  intimate  mixture  of  quartz,  felspar,  calcareous 
spar,  and  mica,  widi  here,  and  there  tak  and  sonve  other 


Wh^eTer  it  is  expased  to  llie  air  tke  rock  is  im^ 
prqpaled  wilh  nitre;  and  not  nmetjrait  tiie  surface,  but  as 
deep  tts  air  can  penetmte,  but  no  fiirlher.  Besides  nitre,  1 
may  remark,  the  rock  contains  other  salts,  aa  nitrate  of  lime, 
sidphaite  of  m^inesia^  and  aluaw^'  The  apparatus  emj^yed 
by  the  Kandian  worlnien  isnide,  and  in  their  operationB  they 
eoihibit  much  tkiU  oa  some  points  and  great  imorance  on 
edieis*  Wood  ashes,  for  ezmnpfe,  are  sagaeiousiy  added  to 
decompose  the  nitrate  of  lime,  and  after  beii^  at  great  pains 
la  panfy  the  nkie  by  pidcing  out  the  cmtals  ef  sulphate  of 
magnesia,  they  ignorantly  throw  awar  this  latter  salt.  The 
persons  of  the  workmen  are*  savaee,  their  bodies  are  almost 
naked ;  their  hair  is  matted,  their  beards  kmg,  and  their  minds 
eorve^NMid  to  their  forms.  They  are  superstitions  and  igno- 
rant, sacnficin^  to  demons,  and  offierit^  them  their  best  refined 
ailre  to  propitiate. their  -favonr. 

Dr  Davy  next  proceeds  to  deseeybethe  minerals  found  in 
the  gneiss.  Iron  appears  to  be  the  only  ore  of  a  common 
metai  hkherto  discovered  in  Ceylon,  and  it  is  pretty  abunr 
dant.  It  occnrs  imbedded  in  the  gneiss  under  the  forms  of 
pyrites,  nrngnetic,  and  specular  ore,  and  red  hematite;  bog 
uron  ore,  and  the  earthy  olue  phosphate  of  more  recent  formr 
alien  areaiao found.  '^  The  red  hemadteand  the  bog  n?on  ore 
are  the  most  abundant,  and  it  is  from  these  ores  toe  natives 
usually  obtaiu  the  iron  which  they  use.''  The  reader  is  re> 
fefrecf  to  the  history  of  Ceylon  by  Knox  for  a  faithful  ac- 
count of  the  Kandian  process  ot  smeltbg  these  ores. 

Dr  Davy  found  no  traces  o£  other  metals,  and  the  result  of 
his  inquiries  is,  that  the  assertion  that  gold  and  mercury  are 
found  in  Ceyhm,  is  completely  erroneous. 

The  rare  and  valuable  gems  oonstttule  the  principal  mineral 
ricfaes  of  this  island;  Dr  Davy  is  of  opinion  that  most  <tf  the 
|;ems  for  which  Ceylon  has  been  celebrated,  were  originally 
mibodded  in  ^iss.  This  opinion  is  derived  from  the  quab- 
ty  of  the  alfaivmm  in  which  they  occur,  and  from  the  nature  of 
roe  adjonimg  rocks,  for  they  are  seldom  found  in  their  native 
rock. 

The  vain^Bk  discovered  by  Dr  Davy  in  the  gneiss,  or 
which  be  conceives  to  have  once  been  contained  in  it,  are 
nmny  of  the  quartz  family,  as  rock  crystal,  rose  quarts,  cats 
eve,  prase  and  common  quartZi  The  rock  crystal  is  so 
mnaant  that  it  is  used  for  ornamental  purposes,  in  statuary, 
and  instead  of  glass  for  spectacles.  In  the  ^eat  temple  of 
Kaady  is  a  well  executed  crystal  fignrs  of  then*  god  Booddo* 


ThecatieraBof  Ceyfonarei^l  kMwriitobethAfiBfliimlfae 
world,  the  oest  specimeM  are  fouBcl  in  the  gaeiBs  tUiiriiiBi  in 
Safiragam  and  Matura*  The  rarest  variety  of  quartz  in  Cey- 
lon is  hyalite,  it  was  met  with  only,  in  tm  gveat  nitre  cave 
in  Doontor«^a,iocrusling  a  rock,  and  cloaely  resemUing  the 
siliceous  deposits  of  the  geysers  of  Iceland* 

Topaz  and  achorl  are  the  only  two  species  of  the  schorl 
family  of  the  occurrence  of  which  in«  CeyJon  there  is  -  no 
doubt.  The  former  is  commonly  distinguished  in  the  island 
by  the  name  of  while  sapphire;  "  it  is  generally  while  or 
very  pale  bhie  or  yellow,''  and  occurs  in  the  gneiss  alkmotu 
Common  schorl  appears  to  be  tolerably  abundant  in  the 

Kiiss,  but  tourmahne  is  rare ;  the  only  variety  which  Dr 
vy  met  with  is  the  honey  ydlow*  Dr  Davy  is  doublfiil  of 
the  existence  of  emerald  and  berrl  in  Ceykmi  and  is  disposed 
to  believe  that  all  the  beiyls  sold  in  the  island  are  imporledk 

The  gneks  contains  three  species  of  the  garnet  family,  via. 
the  samet,  pyrope  and  cinnamon  stone;  the  first  is  abundant; 
the  best  crystals  occur  in  quartz  rock.  The  second  is  found 
only  in  small  quantity  in  decomposing  gneiss,  at  Matura.  Of 
oionamon  stone,  although  abundant,  but  two  localities  are 
^ven,  Cotta,  and  BeUigam ;  at  the  former  place  k  is  found 
in  gneiss  alluvion,  at  the  latter  it  enters  into  the  compositiQn 
of  ^  a  lar^e  detached^rock  wkh  felspar,  quartz,  hombfende, 
and  graphite*" 

Of  all  minerals,  those  of  the  zircon  family  are  the  moat 
numerous.  It  is  most  abundant  in  the  district  of  Mature,  as 
is  indicated  by  the  popular  name, ^Matura  diamond,^  wfaach 
the  dealers  apply  to  the  fineat  varieties.  Besides  the  comnon 
zircon  and  hyacinth*,  Dr  Davy  met  with  pieces  of  a  third  va- 
riety, some  in  which  wekh  two  -or  three  ounces ;  it  is  opaque, 
amorphous  and  of  a  dark  hrown  colour.  -Another  mineni^ 
apparendy  of  the  same  family,  is  described  as  black,  opaque, 
of  small  conchoklal  fracture,  and  vitro-resinous  lustre,  han^  of 
high  specific  gravity,  in  general  amorphous,  rarely  cry stalliaed, 
lfa«  crystals  being  imperfect  four  sided  prisms  acuminated  by 
four  sided  fnrramids.  The  natives  of  Ceylon  are  perfectly 
ignorant  of  the  true  nature  of  zircon,  and  sell  the  yellow 
varieties  as  topazes  of  a  peculiar  kind,  the  gveen  as  tourma- 
lins, the  red  as  riibies,  and  the  light  grey  as  diamonds.  All 
the  varieties  brayght  to  market  are  found  in  the  beds  of 
rivers,  orin  alhivieS  sml;  aad  this  appeurs  to  have  one  gene- 
ral dmracter  which  indicates  its  origin  from  gneiss* 
.•  The  only  pbees  where  Dr  Davy  discovefed  zircon  in  its 
natural  situaUon  are,  a  small  island  in  BeUigam  bay,  and  a 
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ftm  milM  ^froin  Belligan.  On  tbe  former  spotyit  is  sparingly 
ifisseminaled  through  a  rockccmristinr  chiefly  of  quartz  and 
schorL  At  the  latter,  it  occurs  abundandy  b  a  rock  com- 
pesed'of  qitartz  and  adularia ;  the  sircon  in  some  parts  of  the 
Mass  is  in  such  lai^e  proportion,  that  the  roclc  afamMt  deserves 
the  name  of  zircon  rode.  ^The  mineral  in  this  instance 
is  crystalUne,  and  most  commonly  green  or  brown ;  the  rock 
is  rematrkable  fur  its  qpecific  grsifity  and  the  resinous  lustre 
of  its  fracture." 

^inell,  sapphire,  and  corundum,  for  which  Ceylon  is  cele- 
brated, occur-  m  the  gneiss*  The  first  is  eomparatiwty  rpre ; 
but  was  likewise  found  in  a  variety  of  clay  won  ore«  The 
second  is  ftor  more  abundant.  All  the  vurieties  of  sapphire^ 
observes  Dr  Daivy,  occur  in  perfection  in  this  island^  as  the  blue^ 
red,  yellow,  green,  white,  and  star  8tone---the  men  •  is  very 
psro.  ^Corundum  is  less  frequently  met  with  than  sapphire. 
I  know  o(  one  place  only  where  it  abounds  in  the  idand ;  it 
is  a  spot  called  Battagamunna,  near  Atala  in  the  province  of 
Uwa.  It  is  collected  and  brought  to  Kandy  as  an  artiele  of 
revenue ;  the  specimens  of  it  I  have  examined  are  either 
irregular  masses,  or  crystallized  in  the  form  of  low  six  sided 
prisms*  I  have  not  yet  been  into  Uwa ;  but  from  the  speci- 
mens of  the  rocks  that  I  have  procured  from  that .  quarter, 
and  from  all.  the  infohnation  I  can  collect,  I  hAve  litde  or  no 
doubt  that  the  matrix  of  this  mineral  is  gneiss,  on  a  granite 
rock.** 

Dr  Davy  notices  specimens  indicadng  a  transition  fnm  sap- 
phire to  corundum. 

'  Of  the  chiysoberyl,  which,  from  various  authorities  had 
always  been  -  supposed  common  in  the  sand  of  the  rivers  of 
Ceylon,  no  specimens  were  met  with.  Dr  Davy  expresses, 
however,  his  conviction  that  the  mineral  oocurs  tnere. 

Many  varieties  of  felspar  are  enumerated.  Common  horn* 
blende  Js.abundant,  entering  into  the  composition  of  scune  of 
the  rocks.  Tremolite  is  found  only  at  Tnncomalie  in  a  nar* 
row  vein  i&  gneiss*  A  small  vein  of  jMtchstone  was  observed 
in  mnile.  Mica  is  abundant  as  an  inp:^ient  of  the  gneiss* 
Chlorite  is  occasionally  seen,  but  talc  is  rare.    ' 

Of  Uie  cakareous  minerals  two  only  were  r  noticed  in  the 
gneiss,  viz*  calc  spar  and  anhydrite*  In  the  nitre  cave  they 
occur  finely  crystallized*  Graphite  is  the  ot\j  nmieral  of 
the  inflavdnable  class  which  was  observed,  and  it  is  dissemi- 
nated  in  minute  scales  through  the  gneiss.  ^'  It  is  wmlhy  of 
remark)'':  continues  I^  Davy, "  that  graphife  ip  generally 
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found  in  company  with  gemt^  I  hav«  had  so  c^tm  oocvioft 
to  make  the  obsehration,  that  now  I  never  see  the  foraMf 
without  miipectiDg  the  presence  o£  the  btter*"' 

The  assertion  that  sulphur  is  found  in  Ceykm  is  not  s«p^ 
ported  by  the  infimnation  collected  bv  Dr  Dairy,  and  he 
thinks  there  is  ffood  reason  So  believe  mat  the  aulphnry  for- 
raerly  employed  by  the  Kandians  in  the  manufiaicture  of  gan- 
powder,  was  secretly  procured  from  the  continent  of  India  by 
means  of  pilgrims  going  to  Adams  peak* 

The  other  primitive  rock  of  Ceylon  is  the  dolomite  and 
die  only  parts  of  the  country  where  it  farms  hiUs  is  mt  Halele, 
a  province  between  Kandie  and  Trineomalie,  and  in  the  oetgb* 
bomrhood  of  Hangranketty,  a  few  miles  to  the  east  of  Ham- 
dy.  It  sometimes  appeant  in  the  form  of  veins^  The  only 
metal  detected  in  it  was  iron,  and  the  only  minerals  were 
nrica,  apatite,  clay,  apparently  derived  from  the  decomposi* 
tbn  of  felspar,  graphite,  ceylanite^  and  a  bright  yellow  sub* 
stance  which  Dp  Davy  conceives  to  be  a  new  variety  of  cin- 
namon stone.  Ceyianite  is  the  most  abundant  and  occora 
crystallized  and  amorphous,  of  varions  coburs,  bright  awre 
blue,  violet,  pbk  red,  my,  and  white.  Calc  sinter,  cak 
tuff,  and  agaric  mineral  are  abo  found  associated  with  the 
dolomite. 

The  rock  of  recent  formation  alioded  to  in  the  first  part  of 
this  paper  is  a  sand-stone,  and  occurs  on  the  shores  in  exten- 
sive norizontal  beds,  in  many  places  below  high  water  mark.: 
This  rack  is  hard  and  compact,  with  a  light  yelbw  or  grey 
colour.  It.  consists  of  siliceous  sand  and  maante  fragments  of 
shells.  The  cementing  principle  was  not  asoertained  $  we  are 
lirfonned,  however,  th^  it  is  not  imnu  ^  It  is  remarkable 
that  this  rock  does  not  fonn  in  shekeied  situaliona;  on  the 
contrary  where  the  sea  breaks  with  nnceoimoA  vaolenou 
From  the  composkioR  of  the  rock  and  its  atuatioD,  there  is 
good  reason  to  believe  not  only  that  it  is  very  recent,  but  that 
the  process  of  consolidadon  is  still  eoing  on." 

In  regard  to  ydcame  rooks,  and  uie  indications  of  vok^uric 
action  in  Ceylon,  Dr  Davy  observes,  he  has  often  soi^ht  for 
them,  but  without  success*  ^  Trtacomalie  is  the  only  part  of 
the  island  that  I  ha  ve  yet  seen  that  excites  even  the  svspickm  of 
yokank:  action.  I  have  mentboed  one  circumstance  that 
may  lead  to  this  suspick>n,  viz-  the  hot  wells  of  Cannia;  and  I 
have  alhided  to  another,  whiok  is  atriking^  at  IViacomalie,  viz. 
the  peculiarities  of  the  bay  and  shorea;^  the  bay,  very  near 
land,  beipg  unfathomable  m  many  places^  and  the  sborea  an 
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fiwrtti ?ny  pr>cipitowa»^liait the terfwindiag  laBd»cM|» 
ptniirely  kiip*  Jm  tbete  phMomena  «re  very  slight  iodi* 
catiQiM  ot  tbe  aeiito  in  qutttaM,  aad  I  am  not  aware  thai 
ihare  ave  ai^  oihar*^ 


Aav.  YIII^ — Oi  liw  Lwaipnitf  ApptafmcB  rf  Ae  Oe$m^ 

Tte  IvioiooiiB  appaarance  of  the  waters  of  die  ocean  has 
riways  exeited  the  attention  of  voyaeen  and  naturalisti. 
Maay  obacrrations  have  been  reeordec^  and  various  theories 
proposed  for  the  solution  of  this  curioos  problem*  From  the 
iBVtsc%ations  of  Professor  Macartney  and  others^  the  most 
satis&ctxMry  explanation  has  at  length  been  obtained*  There 
is  now  DO  dcNobt,  says  Dr  Roget,  that  ^  the  phenomena  m 
qacgtion  aw  most  fteqaentfy  oecasioned  by  the  presenooof 
a  very  minata  animal  of  the  geaos  eoophyte,  to  whieh  the 
Mtte  of  medosa  scintHlans,  has  been  given.  The  indtvidaal 
aaimris  are  smaller  than  the  head  St  the  smallest  pm,  and 
sare  so  transparent  as  not  to  be  distinguished,  withoat  great  , 
difficulty  from  the  water  in  which  they  swim*  Y arioos  other 
marine  20ophyus  ai^  also  mentionea  as  eontribatiog  to  this 
hwAKms  appearance* 

^The  process  by  which  the  Ught  is  emitted  a)|M)ears  to  dif* 
for  akogetber  fiiom  that  of  slow  combustion,  wnich,  in  the 
case  of  phosphorus,  produees  similar  appearances ;  and  to 
be  eonnectad  with  some  vitai  action  accompanying  the  move* 
meart  of  the  animal,  and  lesukiag  firom  some  voluntary  effiMrt* 
They  are  not  only  independeat  of  aUfore^  light,  but  gene- 
rally cease  vrbmi  any  other  lummous  body  is  present*  Thus 
the  shfainigof  the  asedussft  ceases  upon  tlie  rising  of  the  saoon, . 
ea  the  ap^poaeh  of  day* 

**  When  taken  firom  the  sea  and  kept  in  vessels  for  the  pur- 
pose of  examination,  these  animalcules  can  never  be  elicited 
to  threw  out  lieht,' unless  they  have  been  previously  kept  for 
some  time  in  £e  dark*  llie  luminous  property  is  not  con- 
stant, bat  sxists  only  at  certain  intervals  and  m  particular 
states  of  the  animal,  and  appears  to  reside  in  a  particular  fluid 
secretion*" 

The  folk>wing  account  of  this  appearance  is  extracted  from 
a  manustfipt  Joaraar  of  a  '  gentleman  oi  Uoston^  kept'  on 
hoard  the  smpCanlott^oo  a  voyage  to  India  in  the  year  1916. 
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p«  M«  the  water  along-«ide  became  somewhat  coh>ured«  Having 
had  two  iiinaf  observations  thh  daj,  we  were  ander  iio  ap- 
prehension of  land  bein^  near*  At  8  o'clock,  very  «add«AlVf 
the  water  in  everj  direction  became  as  white  as  lime*  Tack* 
ed  ship.  In  about  half  an  hour  the  water  changed  to  some* 
what  of  a  greenish  colour ;  soon  after,  the  horison  ahead  was 
lifted  up*  We  soon  discovered  k  was  occanoned  br  this  iu>- 
accountable  wiiite  water,  now  extoided  again  oii  all  sides  of 
us*  As  we  had  sounded  in  the  first  part  of  8  o^ock,  and  k 
beififf  now  9  o'clock ;  and  as  we  had  run  back  to  where  we 
left  &e  water  but  a  verr  Jittle  coloured^  but  now  become  like 
cream,  we  concluded  that  we  could  not  be  ranmng  ovmr  a 
shoaL 

^  The  weather  was  clear,  and  not  a  cloud  to  be  seen,  of  any 
coBsequeDee,  all  night. 

^  91st,  ▲•  M.  (shore  timeX  at  1  o'clock  we  stood  oa  our 
course  again ;  at  day  light  the  water  became  clear*.  AU  this 
ma^  be  common,  but  no  person  on  board  ever  saw  thelike 
before*  The  water  was  as  white  as  cream,  and  apparoBtfy 
thieky  but  on  being  broti^t  to  the  candle  it  was  as  dear  as 
any  sea  water*    This  must  havebeen  ia  S*  lat*  10^  10',  aad 

E.  long*.  106*  acy." 

Nearly  the  same  appearance  was  observed  by  canlain 
Tuckey,  (see  his  narrative  p*  49,)  after  passing  Gape  Pawas 
and  entering  the  Gulf  of  Uuinea;  and  the  wmteness  df  the 
sea  gradually  increased  till  ahe^  made  Princes  Island*  At 
night  the  ship  seemed  to  be  sailwg  in  a  sea  of  milk*  In  or** 
der  to  discover  the  cause  of  these  appearances,  a  bagirf  bvnt* 
ing,  having  its  mouth  extended  by  a  hoop,  was  kept  overboard  $ 
aiM  vast  nombers  of  animals  of  various  kinds,  parlicularlr 
pellucid  scalp8e,with  innumerable  little  crustacebus  animals 
of  the  scxUarus  genus  attached  to  them,  w^re  oaUacted* 
Thirteen  species  of  cancer  were  caught,  not  above  oae^isurth 
of  an  inch  long,  eight  having  the  shape  of  crabs^  and  five 
that  of  shrimps*  Among  these  the  cancer  fulgens  was  con- 
spicuous. On  examining  another  species  by  the  microscope, 
in  candle  light,  the  luminous  property  was  observed  to  reside 
in  the  brain,  which,  when  the  animal' w^s  at  rest, resembljed 
a  most  brilliant  amethyst,  about  the  sise  of  a  lai^  pin's  head  $ 
and  from  this  there  darted,  when  the  animal  moved,  flashes 
of  a  brilliant  silvery  light**     ;' 

*  Captain  Scoretbj,  in  an  intereiting  paper  in  the  Edinbvri^  Plifloidphlcal 
Journal,  has  deacribed  a  peculiar  appearance  of  the  Greenland  tea,  produced 
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Hie  MIdiniig  ur  estradsd  from  tlie  EdUbu^  PfaiiowpU* 
cal  JcNiRia],  Nob  14. 

The  Meaum  of  tke  Academy  of  Soieiice[&(SaTftns  Eliui^* 
took  SL  p*  8S7«)  cteudn  the  obiorvatioDe  of  Qodeheiicle  Rh 
Yille  oD  two-miiHite  mtriiie  animftk,  one  of  whiob  ii  very  re- 
markaUe  for  its  phosphoreacent  qoalitiea*  It  is  not,  strictly 
speaking,  an  insect,  but  belooffs  to  that  subclasaof  the  croslar 
cea,  calkd  entomoetraoa,  bv  the  Freneh  natvraliils.  Latreille 
regards  it  as  fidliog  under  the  genes  lynceostof  MuUory  which 
18  one  of  the  many  necessary  generic  branches  of  the  Lb* 
meam  aionocvfais. 

^  Amoi^  the  various  pbenomena,"  says  the  author  alhided 
to,  ^  of  wfieh  the  causes  are  still  almost  unhnown,  that  starry 
brightness,  which  we  so  often  perceive  in  the  slightly  agitated 
waters  of  the  ocean,  ^atly^nerita  the  attentbn  of  these  who 
have  a  taste  for  physics ;  but  I  hare  not  yet  read  any  thiag 
satis&cilory  oai-tne  subject,  as  writes  aeem  to  have-  satisfied 
themselves  rather  with  oonjeotural  reasons,  than  by  makiag 
experim^ts  to  ascertain  the  real  otigin  of  this  natural  phoi^ 
phon»b^ 

Daring  a  voyage  mads  by  our  author  to  the  East  Indies, 
he  was  enabled  to  make  the  following  observations  x  About  9 
in  the  evening  of  the  14th  July,  1 754,  l^ing  in  N.  lat.  8*  47^,  and 
E.  hn^.  7a%  from  Paris,  he  was  infermea  thai  the  sea  appear- 
ed like  a  sheet  of  fire.  Every  portron  of  its  surlace,  when 
genthr  agitated,  broke  into  a  thousand  stars.  Each  wave 
which  coarsed  along  the  side  of  the  vessel^  spread  out  a  pive^ 
shining,  silvery  Ikht.  The  more  distant  swettiag  of.  the  wa« 
ters  presented*  iSe  appearance  of  a  moving  ptaia*  covered 
with  snbw,  and  the  wake  of  the  vessel  was  of  a-^  clear  and 
loniiaous  Wlme,  sprinkled  over  with  brfllioDt  spots  of  amire 
light  (amr6w) 

^Anxious,"  he  contiottes,  ^  to  consider  a  spectacle,  to  me 
al&e  novel  and  interestii^,  I  was  struck  by  the  Ught  shed  by 
cotafai  small  bodies,  which  frequendy  remained  attached  to 


by  anxmalcolei  of  a  lemon  yellow  colour,  and  globular  form.  Thenirface 
of  (he  sea  was  Variegated  by  large  patches,  and  extensive  streaks  of  a  yel- 
lowish green  coloer ;  having  the  appearance  of  an  admixture  wMh  flowers  of 
MlplMr  or  mnttard*  la  a  drop  of  the  water,  ezamaied  hj  a  power  <d 
ftBJ04  flOgniSed  raperficet,  CvfL  S.  diacoTered,  on  aaaTerage.  60  aaimali' 
coles  in  each  square  of  the  micrometer  glass  of  l-840th  of  an  inch  diameter  ; 
and  as  the  drop  occupied  a  eircle  on  a  plate  of  glass  tiontainhig  5f9  of  these 
s^uarcei  oie  wbele  ttumoer  of  ^f*'*f  ^"'*''*"  oontainecl  hb  Uie  drop  Biusi  have 
heiaabe«iS6i|460. 
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tke  hftim,  wkeii  the  sea  fiir  a  uMsmat  retired  \  and,  widMit 
lislening  to  all  that  was  said  regarding  the  fi:qppo0ed  cause  of 
the  phenomenon,  I  oidered  a  biicket  of  water  to  be  drawn, 
up,  and  filched  into  a  basin  through  a  ine  linen  hs!ndketcbie£^ 
iiter  this  operation,  I  obseryed  that  the  filtered  water  was  no 
longer  luBSJnous^  but  that  ihe  bandicerchief  was  covered  wttk 
naay  brilliant  points*  Some  of  these  I  raised  on  the  eftd  of 
mjr  finger,  and  foimd  that  thej  had  a  ceittun  consistence  as 
anioial  Dodies ;  being  thus  exposed,  they  ^adually  lost  their 
brightness,  and  as  they  resembled  the  eggs  or  spawn  of  fishea^- 
in  form  and  dimensiims,  I  at  first  yieldra^to  the  beKef,  wlach 
was  pressed  upon  me,  that  they  actoally  were  sou 
•  ^^  Being  anxious  to  examine  one  in  a  elear  Mght,  and  placed 
under  a  strong  magnif^riog  glass,  I  was  surprised  to  observe  a 
sensible  movement  in  its  interior.  Beio^  doubtful  of  what  i 
saw,  I  turned  it  in  many  directions,  placing  it  on  my  nail  ia 
the  centre  of  a  drop  of  water*  But  what  was  my  sur^isey 
when  i  perceived  it  became  surrounded  by  a  brilliant  fluids 
perceptiole  to  all  those  who  were  in  the  cabin,  as  well  as  to 
myself.  On  this  I  did  not  fail  to  pursue  my  observations^ 
ana  havmg  drawn  up  a  greater  quantity  of  water,  I  caused  it 
to  be  filtered  as  before,  and  immersed  the  handkerchief 
which  had  served  for  that  purpose,  into  a  baain  of  the  pare 
sea  water*  I  then  instsntly  perceived  a  considerable  number 
of  small  insects  swimming  about  with  celerity,  whicJi,  at  first 
si^t,  bore  a  resemblance  to  those  oommonfy  called  in  Franco 
/Mser  iPeou,  or  water  fleas*  In  spite  of  their  agility,  1  suc- 
ceeded ia  arresting  one,  by  entangfing  it  in  a  hur  pencil,  fia* 
ed  against  the  sides  of  the  goblet :  this  pressure,  thowh  slight 
seemed  too  strong  for  so  Plicate  a  being,  it  sufiierea  from  il^ 
and  notwithstan£ng  the  light  ot  two  candles,  hj  which  we 
were  pursuing  our  examination,  we  could  perceive  issuing 
firom  its  body  a  luminous  and  bkiish  coloured  liquid,  of  which 
the  traces  extended  in  the  water  to  the  distance  of  two  ee 
three  Unes*  This  accident  did  not  induce  me  to  leave  my 
hold ;  I  raised  it  up  on  the  point  of  the  pencil,  and  scarcely 
was  it  placed  under  the  microscope,  than  it  again  shed  fortn 
a  quantity  of  that  cerulean  liquid. 

^  I  expected  that  so  great  an  exertion  would  have  weakened 
it  extremely,  but  1  had  again  the  satisfaction  to  see  it  appa- 
rently fiiH  of  life,  and  stfartng  about  with  rivacity.  ,    " 

^  h  w^  not  in  consequence  of  the  examination  of  a  single 
specimen  that  1  ventured  here  to  give  iu  figure  under  a  v«ri» 
ety  of  aspects*    The  abundance  with  which  I  was  thai  i 
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roanded^ enabled  me  to  Mcrifice  inaii7,tlut  1  mklKbe  assure 
ed  ef  dH  the  pertt  el  which  ihejr  were  cemposea ;  and  I  ex* 
amiiied  several  which  I  fioimd  next  daj  rather  in  a  languish* 
i^  atate,  but  which  a  change  of  water  reanimated.  The 
bnUiaat  Ucpiid  of  which  the j  have  ao  aa^;»la  a  reaervoiry  waa 
not  even  altered ;  for,  having  kft^  during  amne  time^  attached 
la  the  peocil,.Qne  of  theee.  which  1  had  destined  for  examina* 
taon  bj  the  niicroaQope,it  Sfireadout  a  brightness  which  laal* 
ed  seven  or  eight  minutes,  and  wasviaiUe,  even  in  fiiU  day, 
to  various  ptf sonS)  at  the  distance  of  several  jfeeft.'' 

Many  of  the  most  lively  specimens  of  these  animals^  hav« 
ii^  beoi  put  into  fresh  water,  very  clear,  and  freed  Sma  all 
dingreeable  intermixture,  they  were  immediately  prcc^ita* 
ted  tothe  boliUxn,  became  stro^^y  agitated  or  convulsed,  and 
died  in  about  six  seconds.  Many  of  theoii  while  expirii^ 
gave  out.  a  quantity  of  their  br^t  phosphoric  flind* 

It  seemed  absolutely  necessary,  in  order  that  theinsect  might 
exert  this  power,  that  it  should  be  in  a  state  of  humidity* 
When  the  moisUire  was  absorbed,  none  shone  even  when 
brdaed.  Those  which  Godeheu  had  withdrawn  from  the 
sea,  and  placed  in  the  same  water  in  which  he  had  found 
Ibem,  died  oae after  another;  but  the  water  in  which  they 
had  been  preserved,  shone,  with  a  very  lively  light.  A  phas* 
phoric  matter  collected  in  consequence  of  this  observation, 
did  JML^  however,  last  for  any  time.  Three  days  were  suffi* 
oient  to  make  it  lose  its  luminous  property. 

This  little  animal  appeared  to  be  inclosed  in,  or  protected 
by,  a  scaly  covering  or  shelL  Its  general  contour  might  be 
said  to  resemble  an  ahnond  split  down  one  side,  and  a  little 
^ped  at  its  superior  part.  The  posterior  extremity  of  its 
hody  presented  many  gbbules^  in  the  form  of  a  moveable 
mop  or  duster.  These  globules  are  of  a  bluish-green,  which 
becomea  of  a  tarnished  yellow,  in  proportion  as  the  aninml 
lies  its  end.  Godeheu  perceived  in  these  grailis,  the 
ric  mailer  with  which  it  is  provided.  We  can  scarce- 
I  that  these  minute  corpusciea  are  the  eg^  and  thence 

koninoos  pronerty  is  the  less  surprising,  since  the  t^ 

of  many  fishes,  ana  of  several  insects,  present  us  with  a  simi- 


le superior  part  is  furnished  with  four  qioveaUe  antemiss 
or  homS|  fonoedof  many  articulations,  and  twmmated  by 
tafts  of  very  fine  hair«  The  head  is  placed  in  the  centre^ 
and  armed  with  some  small  hooks.  Beneath  it  are  two  feet,. 
bent,  and  Anmished  with  luHricsy  and  bwer  down  there  occur 
other  oigana  of  movement* 
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Ef^ravmg.    [T.j 

The  voyage  to  Ensland  of  tbi»  mechanic,  two  w  tkres 
years  since,  occasioiiea  considerabU  excitement  amongit  our 
citizenB  generally.  And  indeed  it  is  not  unlikely  that  the 
fevburable  construction  which  was  pitt  upon  it,  as  evmcing 
Oiir  superiority  in  the  arts,  had  somewlmt  of  an  unlamwr* 
able  influence  on  the  minds  of  the  Bank  o!  England  Cooof 
missioners*  As  man  v  of  our  readers,  however,  may  not  hare 
had  an'opportunity  of  obtainingany  veiy  precise  kniowiedge  of 
Mr  Perkms's  improvements,'  we  have  thought  a  short  account 
of  them  may  npt  be  unacceptable*  The  change  which  this, 
^tleman  has  in  a  depee  introduced  into  the  art  of  engrav- 
mg,  had  its  beginning  m  an  attempt  to  render  bank  notes  lest 
easily  counterfeited.  He  was  aware  that  the  most  effect- 
ual way  to  prevent  forcery,  would  be,  to  have  the  notes  of 
different  banks  as  neariy  similar  as  possible,  so  that  every 
body  might  become  familiar  with  their  appearance ;  and  to  put 
large  quantities  of  engraving  of  the  most  difficult  execution 
on  every  note.  The  legisbture  of  this  commonwealth,  on 
the  representations  of  Mr  Perkins,  passed  a  law  fovourable 
to  the  first  of  these  conditions ;  and  his  substitution  of  steel 
for  copper,  as  a  material  for  plates,  answered  the  secomL 
The  superiority  of  steel  over  copper  is  only  in  its  durability. 
For,  while  it  is  well  known  that  a  tew  hundreds  of  impfessions 
firom  a  copper  plate  sensibly  affect  the  beauty  of  an  en^v* 
ing ;  hunareds  of  thousands  have  been  taken  from  a  single 
st^  plate  without  making  any  perceptible  alteration  in  it* 

The  method  of  preparing  the  steel  for  the  graver,  and  of 
hardening  it  after  the  deskn  was  con^>leted,  was  tfter  many 
experiments  perfected  by  Mr  Perkins.  The  last  of  these  was 
peculiarly  difficult ;  for,  irom  the  great  disposition  which  heat* 
ed  steel  nas  to  oxidate  it  was  necessory  to  keep  it  firom  the 
contact  of  air,  and  water.  He  succeeded  so  well,  however, 
by  adopting  a  mode  somewhat  similar  to  that  practised  in  case> 
hardening,  that  the  most  delicate  touches  of  tne  graver  are.not 
at  all  scaled  or  defaced  by  the  process.  As  nis  manner  of 
de-carbonating  and  re-carlmiating  the  steel  may  be  of  great 
value  in  working  that  substance,  for  purposes  unconnected 
with  engraving,  we  shall  extract  from  the  specificatioQ  of  his 
English  patent,  his  description  of  it. 

^ The  Patentee  makes  use  of  goodcast steel,  in  preferepoe 
to  any  other  sort  of  steel,  for  the  purpose  of  making  plates, 
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cyliiidera,  circular,  or  other  dies,  and  in<M*e  especiall  j  when 
inch  frialea,  cylMers,  or  dies  are  intended  to  be  de-carbo- 
nated. 

^^  In  order  to  de-carbonate  the  surfaces  of  cast  steel  plates, 
c^iiideffs,  or  dies,  bj  which  they  are  rendered  much  softer, 
and  fit  for  receiving  either  transferred  or  engraved  designs, 
the  patentee  discovered  that  pore  iron  filings,  divested  of  all 
fareign  or  extraneous  matters,  produce  the  s^test  de<arbonat* 
ad  somce ;  and  thereCcnre,  he  proposes  the  use  of  iron  filings 
as  pare  and  as  free  iiroin  rust  as  can  be  obtained,  carefblly  ex- 
chdittg  ail  carbonaceous  malter,  and  anj  substance  from 
which  carbon  can  be  obtained. 

^  The  stratunn  of  decarbonated  steel,  should  not  be  loo  thick 
Cm*  transferring  fine  and  ddieate  engravings :  for  instance,  not 
more  than  three  times  the  depth  of  the  engraving,  lie  sur- 
4aoe  of  the  aleel  may  be  de^^arbonated  to  any  required  thick* 


^Ibde^sarbonateittoaproper  thickness  for  fine  engravings, 
it  is  to  be  exposed  for  four  hours  to  a  white  heat,  enclosed  in 
a  cast  iron  box,  with  a  well  closed  lid.  The  sides  of  the  cast 
iron  box,  are  made  at  least  three  quarters  of  an  inch  in  thick- 
iiesa,  and  at  least  a  thickness  of  half  an  inch  of  pure  iron 
filings,  should  cover  or  surround  the  cast  steel  surface  to  be 
decarbonated.  •  The  box  is  to  be  suffered  to  cool  ver^  slowly, 
which  may  be  effected,  by  shutting  off  all  access  of  air  to  the 
fomace,  and  covering  it  with  a  layer,  six  or  eight  inches  in 
thickness,  of  fine  cindiers.  Each  ude  of  the  steel  plate,  cyliih 
der,  or  die,  must  be  equally  de-carbonated  to  prevent  it  from 
springing  or  warpine  m  hardening.  It  is  also  found  that  the 
safest  way  to  heat  tne  plates,  cyhnd^rs,  or  dies,  is  m  a  verti- 
cal position. 

^  For  the  reason  given  above,  the  steel  is  decarbonated, 
aold^  for  the  purpose  of  rendering  it  suficiently  soft  for  re*- 
eoving  any  tmpKasion  intended  to  be  made  thereon.  It  is 
therefore  necessary  that,  after  any  piece-  of  steel  has  been 
de-carbonated,  whether  it  be  in  the  shape  of  an  engraved 
pbte,  or  a  cy IkMler,  or  a  die  with  engravra,  or  other  figures 
upon  Its  surface,  in  order  to  receive  siK:h  figures,  &C  it  should 
be  again  carbonated,  or  re-converted  int6  steel  capable  of 
being  hardened*  In  order,  therefore,  to  effect  this  carboni- 
lation  or  reconyersion  into  steel,  the  following  process  is 
empbved :  a  suitable  quantity  of  leather  is  to  be  converted 
into  charcoal  by  the  well  known  method  of  exposing  it  to  a 
red  heat,  in  an  iron  retort  for  a  suflicient  length  of  time,  or 
9 
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«ntil  «H  tke  ertporaUe  matter  is  drirni  off  from  tiie  leatkeri 

Having  dras  prepared  the  charcoal,  k  »  radiioed  to  a  my 

fine  powder ;  then,  take  a  box  m^de  of  cast  iron  of  Baffident 

dlitenBionft  to  receive  the  plate,  cylinder,  or  die,  wUch  is  to 

be  reconverted  into  steel,  so  as  that  the  intermediate  apace 

between  the  sides  of  the  said  boz^  and  the  plate,  cylinder, 

or  die,  ma  j  be  about  one  inch.    Iliis  box  is  to  be  filied  widi 

the  powdered  trharcoal,  and  having  tHyvcred  tt  with  a  well 

fitteo  ltd,  let  it  be  placed  in  a  furnace  similar  to  those  used 

for  melting  brass,  when  the  heat  must  be  gradually  increased 

until  the  box  is  somewhat  above  a  red  •  h^t^  it  must  be  snfr 

fered  to  remain  in  that  state,  until  all  the  evaporaMe  matter  is 

driven  off  from  the  charcoal.    Then  remove  the  Ud  from  the 

box,  and  immerse  the  plate,  cylinder,  or  die  in  the  powdered 

charcoal,  taidng  care  to  place  it  as  neariy  in  the  middle  at 

possible,  so  that  it  may  he  surrounded  on  all  sides  by  a  stnm 

turn  of  the  powder  of  nearly  an  uniform  thickness.    The  lid 

bein^  replaced,  the  box  with  the  plate,  cj^linder,  or  die,  most 

remain  in  the  degree  of  heat  before  described  for  (rotn  three 

to  five  hours,  according  to  the  duckness  of  the  plate,  cyhnder, 

or  die,  so  exposed.    Three  hours  are  sufficient  for  a  pkte  of 

half  an  inch  in  thickness,  and  five  hours  when  the  ste€4  is  one 

inch  and  a  haHf  in  thickness.    After  the  plate,  cyKadm*,  or 

die,  has  been  thus  exposed  to  the  fire  for  a  sufficient  lengdi 

of  time,  take  it  out  from  the  box,  and  immediatehf  plunge 

it  into  cold  water.    It  is  important  here  to  observe,  that  it  is 

found  by  experience  that  the  plates  or  other,  pieces  of  steel, 

when  pranged  into  cold  water,  are  least  liable  to  be  warped 

t>r  bent,  when  they  are  held  in  a  rertical  poskion,  or  soade 

to  enter  the  water  in  the  direction  of  their  length.  If  a  pieoe 

of  steel,  heated  to  a  proper  degree  for  hardemng,  be  plunged 

into  water  and  sufRsmi  to  remain  there  until  it  tecomes  cold, 

It  is  found  by  experience  to  be  very  liable  to  crack  or  break, 

and  in  many  cases  it  would  be  found  to  be  too  hard,  for  the 

operations  it  was  intended  to  perform.    If  the  steel  cracks  or 

breaks  it  is  spoiled.    In  order  to  render  it  fit  for  use,  (if  by 

iHX^ident  it  becomes  too  hard,)  should  it  happen  not  to  lie 

broken  in  the  hardening,  it  is  the  common  practice  to  heac 

tlie  steel  antin,  in  order  to  reduce  or  lower  its  temper,  as  it 

is  technically  called.    The  degree  of  heat  to  which  ike  steel 

is  now  exposed,  determines  the  foture  degree  of  hardness,  or 

the  temper,  and  this  is  indicated  by  a  change  of  cofour  upon 

the  surface  of  the  steel.    During  this  heating,  a  succession  of 

shades  is  produced  from  a  very  pale  straw  colour  to  a  deep 


Vim*  U  IB  fe«Dd»  Jmhww,  by  kog  taeperieiic«  that,  (on 
fihii^iiig  the  hnted  steel  inta  cold  wateri  and  aufibruig  it  te 
reBiam  there  no  longer  than  is  sufficient  for  lowering  the 
tanperabire  of  the  ateel  lo  the  tame  def;iree  as  that  to  which 
a  haid  piece  of  aleel  mist  have  been  raised,  m  order  ta  teni^ 
pet  k  ia  the  coounon  way,)  it  not  onlj  produces  the  same 
«fegrea  of  hardness  in  the  steelt  but  what  is  of  much  mors 
knportaQoe,  ahnost  entirely  docs  away  the  risk  or  liability 
of  Its  Giackii^  or  fareakinssi  It  is  impossible  to  communicate 
by  wevdS)  or  to  describe  Uoie  criterion  by  which  we  can  judse 
U^  or  determine^  when  the  steel  hasarrived  at  the  proper  to- 
gree  of  temperature,  after  being  plunged  into  cold  water ;  it 
€«i  only  be  learned  by  actual  obsenratkm,  as  the  workman 
must  be  guided  entirely  by  the  kind  of  hissing  or  sinking 
floise,  which  the  heated  steel  produces  in  the  water,  while 
oaoIiBg*  FrcMn  the  moment  of  its  being  first  plun^  into  the 
water  a  varyii^  sound  will  be  observ^  \  and  it  is  at  a  cer- 
tain tone  bc&re  the  noise  ceases,  that  the  effect  to  be  pro- 
daoed  is  known.  The  only  directions  which  can  be  eiven, 
yfhtetAj  the  experimentalist  can  be  benefitted^  are  as  follows : 
nasselyytotake  a  piece  of  steel  which  has  already  been  hard- 
ened 1^  remaming  in  the  wat^*  till  cold,  and  by  the  common 
method  of  again  beating  it,  to  let  it  be  brought  to  the  cobur 
which  would  indicate  the  desired  temper  of  the  steel  plate 
lo  be  hardened  by  4h6  above  process ;  as  soon  as  he  disco- 
vers  the  colour  to  be  that  of  pale  yellow,  or  straw  colour,  to 
d^  the  steel  into  water,  and  attena  carefully  to  the  hissinsr, 
or  as  some  call  it,  singiog  nobe,  which  it  occasions  ;  he  wul 
thm  be  better  able,  and  with  fewer  experimenls,  to  judge  of 
the  precise  time  at  which  it  should  be  taken  out*^ 

A  method  of  reducing  the  temper,  if  it  is  found  too  hif  h,  is 
then  described  in  the  specification.  But  as  this  does  not  differ 
esseatially  firom  that  in  common  practice  we  shall  not  extract  it* 

The  next  step  of  Mr  Perkins  in  improvement,  and  that  in* 
deed  which  now  constitutes  the  prmcipal  characteristic  of  his 
system,  was  a  method  of  transferring  an  engraving  from  a 
steel  plate  to  another  plate  either  of  steel  or  copper*  The 
machinery  for  this  is  very  simple,  and  consists  merely  of  a. 
cylinder  of  soft  steel,  the  circumference  of  which  is  pressed 
with  considerable  Cotfce  upon  the  &ce  of  a  plate  previously 
engraved  and  hardened*  The  cylinder  is  then  rolled  back- 
wards and  forwards  over  the  plate,  until  the  engraved  lines 
are  taken  up  in  sharp  relief;  it  is  then  hardened,  and  by  ap* 
plying  it  to  a  plane  surface  of  soft  steel  or  copper,  in  the  same 
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way  that  it  was  before  applied  to  the  engraved  one,  it  ^es 
an  exact  impression  of  aH  the  lines  or  characters  which  it  re^ 
ceived  from  tbeeng^ving* 

This  process  furnishes  Uie  means  of  rendering  an  engraving 
eternal,  and  is  capable  of  multipl jang  the  original  work  of  an 
artist,  to  almost  as  great  a  degree,  as  the  art  of  printing  can 
multiply  the  original  work  of  an  author*  It  is,  in  fact,  a  sort 
of  printing  on  metal ;  and  when  it  is  consklered  that  hundreds 
of  plates  may  be  impressed  by  one  cylinder,  and  that  each 
plate  mav  be  hardened  and  furnish  imjra^eMions  to  hundreds 
of  cyliooers,  there  seems  no  end  to  tne  number  of  copies 
which  ma^  be  obtained  by  means  of  one  ordinal  emraving. 

Of  any  design  then  of  which  a  great  numl^  may  be  wsmt* 
ed,  the  plate  may  be  executed  in  the  very  beat  manner,  if 
this  system  be  pursued,  without  enhancing  the  price  of  im- 
pessions,  because  the  great  number  which  may  be  taken  from* 
It  AiUy  compensates  for  the  superior  cost  of  engraving  it. 

In  the  appltcation.of  this.method  to  Bank  notes,  a  ^fficulty 
is  not  only  thrown  in  the  way  of  count^eiters,  by  the  fine  ex* 
ecution  of  the  genuine  plate,  which  can  only  be-  imitated  by 
an  equal  artist,  labourmg  an  equal  time ;  but  the  system  of 
transfers  furnishes  the  means  of  bringing  together  the  works 
i4  many  artists,  each  in  his  peculiar  sty&,  on  the  same  plate; 
The  securitv  against  counteneit  notes  is,  however,  but  a  small 
part  of  the  benefit  which  it  is  believed  the  public  will  derive 
from  this  invention. .  The  number  of  ebgravings  required  for 
books,  and  the  potteries,  are  of  great  amount,  and  the  influ« 
ence  which  Mr  Perkins's  system  will  have  on  their  manufec- 
ture,  must  in  a  few  yean  tie  extensively  felt* 

In  the  execution  of  his  work,  particularly  some  of  the^e 
specimens  which  he  has  exhibited  ki  England,  great  use  has 
been  made  of  a  lathe,  invented  by  Mr  Spencer,  formerly  of 
New  London,  and  which  is  one  of  the  most  beaudfiil  pieces 
of  mechanism  which  our  country  has  produced* 

We  may  mention  that  since  Mr  Perkins  has  been  in  Ei^^- 
land^  a  M*  Guillot,  exnlirector  of  assignats,  has  claimed  for 
some  French  artists  the  invention  of  a  method  of  transfer* 
ring  engravings  from  one  plate  to  another,  as  early  as  the 
year  1791.  It  appears,  however,  by  his  description  of  the 
process  employed  by  them,  that  it  was  extremely  rude,  beai^ 
ing  no  resemblance  whatever  to  Mr  Perkins's  method,  and 
that  it  was  necessarily  abandoned  m  its  very  infancy;  as  wholly 
useless* 
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Tbb  eoBleiistve  use  now  made  cf  cait  iroo,  and  that  for  pui^ 
poses,  to  which  bat  a  £bw  years  ^o  it  was  not  thought  of  ap* 
irijing  it,  renden  every  mvesdgation  of  its  jf»roperties  and  th€^ 
Biodes.of  manafactarin^  it  important.  This  material,  instead 
ef  beiag  now  confined  it  its  use  to  a  few  culinary  vessels  and 
coarse  implements,  is  not  only  used,  to  the  exclusion  of  ahnost 
every  thing  else,  for  machinery,  but  houses,  bridges,  roads, 
and  ^ren  vessels  have  been  constructed  of  it.  Circumstan^ 
ces  in  EagkDd  no  doubt  favour  this  extensive  use  much 
laore  than  they  do  in  this  country.  Goal  and  iron  ate  are 
there  abundant,  and  wood  is  scarce  and  dear ;  while  in  New 
EMland  we  have  no  good  mineral  coal,  and  our  forests  of 
timber  are  yet  extensive. 

The  use  (tf  cast  iron  for  machines,  has,  however,  become 
very  geneareJ  in  this  coontrr*  Without  it  the  inventions  of 
theimscnt  age  could  never  have  been  carried  into  effect.  A 
mackbe  ccmstiuited  of  wood,  subject  to  constant  swellinr  and 
shrinking  and  warping  with  every  change  of  the  atmosphere, 
is  always  liable  to  derangement.  Indeed  it  can  be  said  to  be 
hardly  capable  of  preserving  its  identity ;  while  castings  un- 
deigo  no  change  of  figure,  and. their  trifling  change  of  mae* 
aitim,  by  the  variation  of  temperature,  b  a  matter  of  small 
momeot. 

A  great  deal  ;^et  remains  to  be  done  to  improve  the  quality 
of  casting  in  this  country,  but  the  demand  for  them,  such  as 
ther  are,  is  yet  too  great  for  us  to  expect  the  furnace  owners 
and  masters  lo  give  much  attention  to  experiments  for  this 
purpose.  The  perpendicular  mode  of  casting  is  very  for 
fimn  comoMxi  at  the  fornaces  in  this  vicinity,  although  it  un- 
doubtedly possesses  advantaees  which  should  lead  to  its  uni* 
versal  adoption.  The  strength  of  a  bar,  as  has  been  ascertain- 
ed by  experiment,  east  perpendicularly,  being  to  that  of  one 
east  horizontally  as  1 21 8  is  to  116€,  while  it  is  much  less  liable 
to  air  bidibtes  and  imperfections  of  that  kind,  which  render 
abortive  the  skill  and  calculations  of  the  machinist.  This 
siipericwity  is  not,  as  might  be  supposed  from  the  terms  em- 
I^yed,  the  effect  of  mere  position,  but  of  the  pressure  of  the 
apnght  column ;  and  if  this  is  increased  by  a  weight  of  ex- 
traneous metal,  the  casting  is  still  more  likely  to  be  sound. 
This  principle  has  lately  been  carried  to  the  extent  of  com^ 
[vessmg  the  fluid  casting  by  mechanical  means. 
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Iron  has  usually  been  dmded  into  three  Idnds^  the  whiles 
neji  and  biack,  but  as  these  pass  iota  each  odier  in  erery 
degree,  it  often  happens  that  soaw  castings  do  not  bear  the 
character  of  an^  one  of  the  above  kinds  more  than  another* 
The  white  ieon  IS  hard  and  brittle^  and  it  does  not  seem  to  be 
well  understood  to  what  this  is  to  be  attvibuled ;  uvUb  tkm 
Uack  is  soft  and  tender,  and  bears  all  tlie  narhs  of  contain* 
mg  too  great  a  quantity  of  carbon*  The  gregF  iran,  or  gu» 
metal,  as  it  is  sometimes  oalied,  is  superior  for  atraosi  everv 
purpose  $  k  is  soficiently  soft  to  vMid  to  Che  file^  and  is  much 
stronger  than  either  of  the  other  kinds*    . 

Cast  iron,  when  used  in  machinei^  or  for  buildings,  shonfal 
n^rer  be  subfected  to  a  weight  or  pressure  which  will  nro^ 
dace  a  permanent  alteration  of  its%ure,or  a  ««l,a8k  is^cslkd 
by  the  w<Hrkmen»  As  this  can  only  take  place  firom  a  change 
of  the  relation  which  the  ultimate  partkles  have  to  each  other^ 
small  additions  to  a  force  which  is  sufficient  to  produce  this 
change,  irill  be  sufficient  to  increase  it  until  tho  relation  is  de* 
Stroyed  altogether*  Although  this  may  be  taken  as  a  pritici^ 
pie,  yet  there  is  some  limit  in  its  application,  depending  oa  the 
shape  and  siae  of  the  bar,  the  kino  of  iron,  and  the  (useetioii 
of  tne  force*  It  seems  true  of  some  bodies^  fnurticularlT  those 
of  a  crystalline,  or  vitreous  structure,  that  if  strained,  or  if 
their  particles  are  once  separated  beyond,  a  certaki  point,  the 
separation  beccnnes  complete*  This  point  corresponds  with 
that  of  their  power  to  reeorer  their  tormer  relations  or  dis*^ 
tanoes ;  or  the  elastic  power  of  the  body*  In  these  no  per* 
manent  alteration  of  figmre  can  be  produced,  for  a  fiacture  is 
the  conseauenoeof  any  force  which  destroys  the  elastic  pow* 
er*.  The  hard  kind  of  iron  approaches  thk  struetnre,  and 
there  is  one  considerable  advantage  in  using  it,  which  is,  that 
k  breaks  immediatol^,  if  it  break  at  all.  Whereas,  with  the 
softer  kinds,  which  will  hear  a  permanent  altevatieii  of  figure, 
the  fracture  may  not  take  pkice  until  the  force  has  continued 
to  operate  some  time*  But  if  a  force  be  applied  to  this  kind 
of  iron,  sufficient  to  produce  such  alteratioo,  aad  be  continued 
for  a  long  time ;  or  if  the  direction  of  it  be  constantly  chang* 
iog,  as  is  often  the  case  in  machines,  a  fracture  will  at  lengtk 
be  the  result*  Much,  however,  depends  on  the  shape  of  the 
bar,  and  the  direction  of  the  force ;  where  that  direction  is  con« 
stant.  As  in  a  bar  to  which  tho  force  is  applied  transversely, 
if  the  iron  be  soft,  the  particlescan  undereo  some  change  in  dia* 
tance  beyond  their  elastic  force,  without  loosing  their  cohesive 
attractkMu    In  this  case  those  that  are  skuated  m  the  middle  of 
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tlM  bardoDOtoHiavMwqrsMiiiODtil  thebtr  issOMiriHit 
cwfcd;  whcD  mi  xkBtJonw  fegeeig  wwtaiiwMi  by  dune p»iti» 
des  as  thb  cunratore  is  prodkiced,  and  before  the  paracfai 
stUBfied  oatnde  are  itrained  to  the  firacturing  poinc*  -  Bat  ta 
cases  where  die  direetion  of  diefractara  ffiust  be  at  a  rq^ 
lagie  totke  dB«cdon  of  the  face,  the  principle^  ftnt  stated^ 
dnt  the  ftrce  applied  should  not  be  sdBeieat  to  prodiiM 
a  pemanent  change  of  fiffnre,  nay  be  takoa  as  tr«e.  This 
seems  Mke  goii^  tm  nad  into  the  dark  al^ss  of  oUiania 
atoBB ;  bat  as  the  fiscts  above  stated  ariU  he  adca<mledged| 
we  hope  to  be  excused  for  the  mamieria  which  we  hava  con- 
neoted  them. ' 

Id  fbrmmg  castiMS'to  bear  a  Iransveiae  strain,  it  is  coo^- 
tnontoiaerease  the  depth  to  equal  seveml  tiaies  the  breaddi; 
ft  having  been  genemlly  underatood  diat  tiie  strength  ii  as 
the  sqnre  of  the  depdi  multipliad  into  the  breadth.  Bat  by 
die  experiments  of  Jfr  Reimie,  (PhiL  IVans.  part  Ist,  ItlS,) 
thisTide  was  not  fonnd  to  hold  b  a  bar  of  the  depth  of  4 
inchea,  and  die  breadth  of  ^  of  an  inch,  although  it  heM 
nearly  iq>  to  this  proportion ;  and  that  gentleman  thinks  it  evv 
dent  that  die  system  of  deepening  has  been  carried  nearly  to 
ifisUflsits. 

Exptfiments  on  the  absolute  strength  of  cast  iron  have  been 
made  by  leveral  individuals,  phfloaophers  as  well  as  engi- 
neers. Tbose  of  Mr  Rennie,  (Phil.  Trans.  1618,)  md  some 
by  Mr  Tredgokl,  an  accsnnt  of  wbich  has  lately  been  pab- 
hsbed,  are  deserving  of  considerable  attention.  Mr  Rennie's 
experiments  were  made  with  an  apparatus  well  calculated  to 
give  correct  results.  They  show  tne  power  of  iron  to  resist 
compression;  Its  power  to  resist  a  twisdng  force;  its  tenacity 
whenthe  force  is  applied  to  the  bars  in  the  direction  of  their 
axis^-  and  when  applied  at  right  angles  to  that  direction. 

His  experiments  to  find  the  power  of  iron  in  resisdng  com- 
pression, gave  the  following  results.  Cubes  of  |  of  an  inch, 
tsAcen  from  the  middle  of  a  large  block,  were  crushed  with  a 
weight  of  1440  lb.  And  what  may  seem  soxiewbat  anoma- 
hms,  in  several  triab  on  specimens  havinr  the  same  area 
SB  the  precedii^,  but  an  increased  height,  the  force  required 
to  <av8h  them  was  increased.  Cubes  of  ^  of  an  inch  w«*e 
not  crushed  with  a  force  less  than  10,851  lb.  on  an  averaee. 
As  m^it  be  expected,  the  power  of  resistance  is  not  as  the 
area,  but  advances  by  a  more  rapid  progression. 

Mr  Rennie  relates  but  two  experiments  on  cast  iron  to 
ascertafin  its  power  to  sustain  weight,  when  directly  suspended 
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from  the  ends  ot  bars*  These  were  «made  with  bars  of  f  of 
an  inch  area,  and  gave  a  mean  of  1193  lb*  equal  to  19,068 
lb.  per  inch.  By  the  experiment  of  Muschenbroek  a  bar  of 
1  inch  area  will  sustain  63,S86  lb.  Mr  Rennie  fdund  that 
bars  of  ^  of  an  inch  square,  having  one  end  'fixed  in  a  vice, 
and  a  lever,  three  feet  in  lengthy  applied  in  a  proper  manner 
to  twist  them,  were  capable  of  sustaining  about  9  lb.  on  the 
end  of  .the  lever«  His  experiments  on  tne  strength  of  bars 
to  resist  a  force  applied  transversely,  gave  the  following  re- 
sults* A  bar  1  inch  square,  with  supports  2  feet  8.  inches 
apart,  broke  under  a  weight  of  1086  lb*  With  the  supports 
1  foot  4  inches  apart,  a  bar  of  the  same  size  .broke  under 
QS90  lb.  A  bar  2  inches  deep,  i  an  inch  thick,  2  feet  8 
inches  long,  broke  with  2185m.;  and,  with  the  supports  1 
foot  4  inches  apart,  it  was  again  broken  with  4608  lb.  Tri- 
angular prisms,  a  cross  section  of  which  contained  the  same 
area  as  the  foregoing  pieces,  were  fractured  with  1437  lb. 
ivhen  one  of  the  ang^s  was  placed  uppermost,  and  with  840 
lb.  when  the  angle  was  down,  the  supports  in  both  cases  be- 
ing 2  feet  8  inches  distant.  Bars  3  mches  deep  and  i  of  an 
inch  thick,  and  4  inches  deep  and  i  of  an  inch  thick,  requir- 
ed weights  of  3588  lb.  and  3979  lb.  respectively  to  fracture 
them,  when  the  supports  were  2  feet  8  inches  apart.  Such 
are  some  of  the  experiments  of  Mr  Rennie.  He  also  re- 
peated the  paradoxical  experiment  of  Emerson,  and  found  it 
•tnie,*that  in  trian^lar  prisms,  where,  the  force  is  intended  to 
act  on  one  of  the  sides,  tne  prism  becomes  stronger  by  having 
(he  portion  containing  its  opposite  angle  cut  away.  That  is, 
a  part  is  stronger  than  the  wbole« 

Afr  Tredgold's  work,  of  which  we  have  before  spoken,  is 
of  a  less  experimental  character  than  might  be  desired.  He 
has,  however,  noticed  .some  of  the  experiments  of  Mr  Ren- 
Aie,  and  has.  given  an  account  of  others  made  by  several  dif- 
ferent persons. 

Mr  Tredgold  has  calculated  two  tables,  the  first  shewing 
the  weight  that  bars  of  cast  iron,  of  different  magnitudes,  will 
bear,  without  producing  a  deflexion  or  curvature  of  more  than 
^T  of  an  inch  for  each  foot  in  length.  This  table  was  calcu- 
lated from  the  equation  a  WL's^D%  in  which  W  is  the 
.weight  in  pounds,  L  the  length  in  feet,  and  B  the  br^dth, 
and  D  the  depth  of  the  bar,  in  inches.  The  value  of  a  was 
found  by  the  following  mode  of  investigation.  Mr  Tredgold 
ttieasured  the  deflexion  of  several  loaded  bars,  and  denbt- 

ing  it  by  d  inches,  he  took  the  proportion  d  :  W: :  —  :  — ^ 
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•nd  putting  tbk  ibr  W  in  the  former  equation  it  becomes 
■ '^  ^'.= BD»  and  o =1^5S!!^  and  substituting  the  number* 


40d 


WL' 


furnished  bv  an  experiment  we  have :: =.001 5$, 

•^  ^  971X27 

He  considers  this  too  high  a  value  and  as  other  experiments 

famished  it  lower,  he  uses  .001*. 

The  second  table  in'  this  work  shows,  by  inspection,  the 
weight  which  cast  iron  beams  or  bars  of  1  inch  m  breadth, 
and  of  different  lengths  and  depths^  will  bear  without  destroy <» 
ing  the  elastic  force.  These  loads  are  set  down  at  about  one 
third  of  the  load  which  would  be  required  to  produce  imme* 
diate  fracture,  and  the  strength  of  equal  lengths  are  founded 
on  the  rule  of  the  square  of  the  depth  by  the  breadth. 

Mr  Tredgold  has  taken  it  for  a  truth,  "  that  while  the  force 
is  within  the  elastic  power  of  the  material,  bodies  resist  ex- 
tension and  compression  with  equal  forces.^'  As  this  seems 
not  only  to  require  proof  but  to  be  in  contradiction  to  many 
experiments,  and  as  a  great  many  of  his  calculations  were 
fbunded  on  this  as  an  axiom,  we  can  have  no  confidence  in 
the  results  of  them. 

We  shall  end  this  paper  by  a  statement  of  the  comparative 
power  of  a  few  different  materials  to  sustain  weights  by  sus- 
pension, according  to  Mr  Rennie's  experiments. 


1-4  inch  cast  iron  bar,  horizontal,  sustained 
1-4  inch  cast  iron  bar,  vertical, 
1-4  inch  cast  steel  previously  tilted     • 
1-4  inch  blister  steel,  reduced  per  hammer, 


1-4  inch  shear  steel       dp. 
1-4  inch  Swedish  iron    do. 
1-4  inch  English  iron     do. 
1-4  inch  hard  gun  metal, 
1-4  inch  wrought  copper, 
1-4  inch  cast  copper,     • 
1-4  inch  fine  yellow  brass, 
1-4  inch  cast  tin, 
1-4  inch  cast  lead,     • 


do. 
do. 
do* 


Ibf. 
1166 
1218 
8391 
8322 
7977 
4504 
8492 
2273 
2112 
1192 
1123 
296 
114 


*  Any  of  tite  ratultacoinprued  ia  thu  table  maj  be  Ibnnd  by  the  practical 
Btfm,  by  moltiplying  tiie  cube  of  the  depth  of  any  bar  ia  inches,  by  the 
breadth  in  inches,  and  dividing  this  product  by  the  vquare  of  the  length  in 
feet.  If  this  quotient  be  again  multiplied  by  1000,  the  product  is  equal  to 
the  number  of  pounds  which  the  bar  will  sustain,  without  a  deflexion  cf 
toon  than  1-40^  oi  an  inch  to  each  foot,  according  to  Mr  Tredgold. 
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Art*  XI. — Some  account  of  an  assemblc^e  of  Fossil  Teeth  and 
Bones  of  the  Elephant^  nhinoceros^  Hippopotamus,  Bear,  Tiger^ 
Hyena,  and  sixteen  other  animals ;  discovered  in  a  Cave  at 
Kirkdale,  Yorkshire,  in  the  year  182U  By  the  Rev.  Wil- 
liam BucKLAND,  F.  R.  S.,  F.  L.  S.,  V.  P.  of  the  Geobrical 
Society  of  London,  Professor  of  Mineralogy  and  Geology 
in  the  University  of  Oxford.  Abridged  from  the  Philosophir 
cal  Transactions.    [J..W.] 

In  the  summer  of  182i,  a  discovery  was  made  of  a  singular 
collection  of  bones  in  a  cave  at  Kirkdale,  in  Yorkshire ;  the 
facts  relating  to  which,  as  collected  and  stated  by  professor 
Buckland,  seem  calculated  to  throw  an  important  light  on 
the  state  of  our  planet  at  a  period,  antecedent  to  the  last 
great  convulsion  tnat  has  affected  its  surface.  Of  these  facts 
we  propose  to  give  some  account,  principally  abstracted  from 
the  learned  and  interesting  paper  of  the  gentleman  just  men- 
tioned,  in  the  Philosophical  Transactions  for  1822*. 

Kirkdale  is  situated  about  25  miles  N.  N.  E.  from  the  city 
of  York.  The  rock  perforated  by  the  cave  is  referable  to 
that  portion  of  the  oolite  formation  which,  in  the  south  of 
England,  is  known  by  the  name  of  the  Oxford  oolite  and 
coral  rag :  its  substance  is  interspei*sed  with  siliceous  matter, 
forming  irregular  concretions,  beds,  and  nodules  of  chert  in 
the  limestone,  and  sometimes  entirely  penetrating  its  coral- 
line remains.  The  abundance  of  such  caverns  in  the  lime- 
stone of  the  vicinity  of  Kirkdale,  is  rendered  probable  by 
the  engulphmcnt  of  several  rivers  in  the  neighbourhood  in 
their  passage ;  and  it  is  important  to  observe  that  the  eleva- 
tion of  the  Kirkdale  cave,  above  the  bed  of  the  nearest  river, 
exceeding  100  feel,  excludes  the  possibility  of  attributing  the 
muddy  sediment  it  has  been  found  to  contain  to  any  land 
flood,  or  extraordinary  rise  of  the  waters  of  that,  or  any  other 
now  remaining  river. 

The  cave  was  discovered  accidentally  by  a  number  of 
workmen,  engaged  m  carrying  on  the  operations  of  a  large 

•  The  word  diluvium  is  applied  in  this  article  to  those  extensile  and 
general  deposits  of  superficial  gravel,  which  appear  to  have  \Shen  produced 
by  the  last  great  conynlsion  which  has  alTected  our  planet,  and  which 
probably  consisted  in  a  pretty  recent  and  transient  inundation.  The  epithet 
dilumal  is  applied  to  the  results  of  this  great  convulsion,  anttdiluvial  to  the 
«tate  of  things  immediately  preceding  it,  and  pott-diluvial  or  aUuvial  to  that 
vhtch  hat  raooeeded  it,  and  has  contmaed  to  tiw  preiemt  tia«. 


FmsU  Teeth  and  Bonet  at  KirUaie^  Yarkihire.         75 

qoairy.  Its  mouth  was  closed  externally  with  nibbish,  the 
nature  of  which  was  not  scientifically  examined,  and  over- 
grown with  grass  and  bushes.  About  SO  feet  of  the  outer 
aitrance  of  the  cave  have  been  removed,  and  the  present 
entrance  is  a  hole  in  the  perpendicular  face  of  the  quarry,  less 
than  6  feet  square,  which  it  is  only  possible  for  a  man  to 
enter  on  his  hands  and  knees,  and  wnich  expands  and  con- 
tracts itself  irregularly  from  2  to  7  feet  in  breadth  and 
height,  diminishing  however  as  it  proceeds  into  the  interior 
of  me  hill.  The  ereatest  length  is  from  150  to  200  feet,  its 
interior  is  divided  into  a  number  of  smaller  passages,  the 
length  of  which  has  not  been  ascertained,  and  it  is  intersect- 
ed by  some  vertical  fissures.  There  are  but  two  or  three 
places  where  it  is  possible  for  a  man  to  stand  upright,  and 
these  are  at  the  places  of  the  fissures.  These  continue  open 
but  for  the  height  of  a  few  feet,  when  they  gradually  close 
and  terminate  in  the  body  of  the  limestone ;  they  are  thickly 
lined  with  stalactite,  and  are  attended  by  no  fault  or  slip  of 
either  of  their  sides.  Both  the  roof  and  floor  for  many  yards 
from  the  entrance,  are  composed  of  horizontal  strata  of  lime- 
stone, uninterrupted  by  the  slightest  appearance  of  fissure, 
fracture,  or  stony  rubbish  of  any  kind ;  but  farther  in,  the 
roof  and  sides  become  irregularly  arched,  presenting  a  yerr 
nigged  and  grotesque  appearance,  and  bemg  studded  with 
pendant  and  roundish  masses  of  chert  and  stalactite ;  the 
bottoflu  is  visible  only  near  the  entrance,  and  its  irregu- 
larities,  though  apparently  not  great,  have  been  filled  up 
throughout  to  a  nearly  level  surface,  by  the  introduction  of  a 
bed  of  mud  or  sediment. 

This  bed  covers  the  bottom  of  the  cavern  to  the  average  depth 
of  about  a^  foot.  Its  surface  was  found  nearly  smooth.  Its  sub- 
stance  is  argillaceous  and  slightly  mic^c^us  loam,  composed  of 
such  minute  particles,  as  would  easily  be  suspended  in  muddy 
water,  and  mixed  with  much  calcareous  matter,  that  seems  to 
have  been  derived  in  part  from  the  dripping  of  the  roof,  and 
in  part  from  comminuted  bones.  It  is  covered  in  some  places 
by  a  calcareous  crust,  formed  by  the  water  trickling  down 
the  sides  of  the  cav^n,  and  flowing  ovef  the  surface  of  the 
mud.  In  this  bed  of  mud  were  found  the  principal  part  of 
those  animal  remains,  which  form  the  most  remarkable  cir- 
cumstance relating  to  the  cavern.  These  r^nains  consist 
entirely  of  bones ;  the  mass  of  sediment  contains  no  black 
earth,  and  no  admixture  of  animal  matter,  except  an  infinity 
of  extremely  joainute  particles  of  .und^composed  bone. 
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The  layer  of  mud  in  which  the  bones  are  found  imbedded^ 
appears  to  have  had  a  remarkable  effect  in  preserving  them 
from  decomposition*  Some  that  appeared  to  have  lain  a 
long  time  before  its  introduction,  were  in  various  stages  of 
decay;  but  even  in  these  its  progress  seems  to  have  been 
arrested ;  and  in  the  greater  numb^,  little  or  no  desUruction 
of  their  form,  and  scarcely  any  of  their  substance,  has  takea 
place.  On  immersing  fragments  of  these  bones  in  an  acid^ 
till  the  phosphate  and  carbonate  of  lime  were  removed,  it 
has  been  found  that  nearly  the  whole  of  their  original  gela* 
tine  has  been  preserved.  There  are  other  instances  of 
preservation  from  decay  by  means  of  a  bed  of  mud,  as 
distinct  and  remarkable  as  this,  whilst  bones  in  every  other 
respect  similar,  which  have  laid  a  similar  length  of  time  in 
situations  exposed  to  air  and  moisture,  have  lost  their  com- 
pactness and  strength,  their  gelatinous  portion  has  been  de^ 
stroyed,  and  they  are  often  ready  to  lall  to  pieces  on  the 
slightest  touch. 

The  bottom  of  the  cave,  upon  removing  the  mud,  waa 
found  to  be  strewed  all  over  lilqe  a  dog  kennel,  from  one  end 
to  the  other,  with  hundreds  of  teeth  and  bones,  or  rather 
broken  and  splintered  fragments  of  bones  belonging  to  a 
great  number  of  animals.  They  were  supposed  by  those 
who  jBrst  visited  the  cavern^  to  be  the  bones  of  cattle 
that  had  died  some  years  previous  in  great  numbers,  of  a 
murrain,  and  many  of  them  consequently  were  scattered  and 
lost.  A  more  scientific  examination  of  them,  however,  has 
proved,  that  they  belonged  to  the  following  twenty-two 
species  of  animals. 

Carnivora,  7.  Hyena,  ti^er,  bear,  wolf,  fox,  weasel,  and 
an  unknown  animal  of  the  size  of  a  wolf. 

Pachydermata,  4.  Elephant,  rhinoceros,  hippopotamus^  and 
horse. 

Ruminantia,  4*    Ox,  and  three  species  of  deen 

Rodentia,  3.    Rabbit,  water-rat,  and  mouse. 

Birds,  4.  Raven,  pigeon,  lark,  and  a  small  ^cies  of  duck# 

Beside  the  bones,  the  cavern  contained  also  the  remains  of 
horns  of  at  least  two  species  of  deer.  No  horns  were  found 
entire,  but  fragments  only,  broken  and  ground  to  pieces  .like 
the  bones,  and  the  lower  extremity  in  most  cases,  saewed  by 
the  rounded  state  of  the  base,  that  they  had  fallen  off  by 
absorption  or  necrosis  and  not  been  removed  by  violence* 

A  remarkable  circumstance,  with  regard  to  all  the  bones 
found,  was,  that  scarcely  any  of  them  nad  escaped  fracture^ 


escepttbe  leeA  and  tcMiie  of  the  small  bones  belotigfaig^  to 
tbe  carpus  and  tarsus*  On  some  of  them  were  to  be  detected 
nniks,  as  if  of  the  tee|h  of  an  animal,  whkh  had  been  maw* 
11^  di€m ;  and  these  marks  have  an  exact  correspondeike, 
OB  comparison,  with  the  teeth  of  the  hyena.  But  the 
same  marks  ware  iband  upon  the  bones  of  the  hyena,  as  well 
as  upon  those  of  other  animals.  Heaps  of  small  splinters,  and 
fragments,  laid  in  different  parts  of  the  carem,  mixed  up  with 
the  teeth  and  other  bones,  and  sometimes  connected  together 
into  a  mass  by  the  calcareous  deposition.  No  skull  was 
firand  entire,  nor  large  pieces  of  bone  enough  of  znj  one 
animal  to  form  a  skeleton.  In  the  case  of  au  the  animals, 
the  number  of  bones  of  the  tarsus  and  carpus  and  of  teeth, 
was  more  than  twenty  times  as  great  as  could  have  been 
SQfiplied  by  the  individuals,  whose  other  bones  were  found 
mned  with  them. 

The  greatest  number  of  teeth  are  those  of  the  hyena4 
Enough  have  been  found  to  have. belonged  to  seventy-five 
iiidiv&als.  Next  to  the  hyena  are  the  ruminating  animab* 
Of  the  others  the  number  is  smaller,  except  of  the  water-rat, 
the  quantity  of  whose  teeth  and  bones  is  immense.  The 
species  of  most  of  the  animals  whose  remains  were  discovered 
in  this  cavenu  is  different  from  thoseof  any  now  known  upon 
the  globe.  Thus  the  bear  must  have  been  the  ursus  spelaeus, 
whose  bones  have  been  found  in  Germany ;  and  which  pro* 
bably  equalled  in  size  a  large  horse.  The  ox,  the  elephant, 
the  rhinoceros,  the  hif^potamus,  &c.  are  also  specifically 
different. 

The  inference  to  be  drawn  from  these  facts  is,  that  the 
cavtmi  in  question  has,  at  some  former  period,  been  the  habi* 
tation  or  den  of  a  succession  of  hyenas,  who  dragged  thither 
and  devoured  their  prey,  consisting  as  well  of  the  d/ead 
bodies  of  the  larger  animals,  who  died  by  violence,  or  the 
course  of  nature,  and  were  brought  by  piecemeal,  as  of  the 
smaller,  whom  they  destroyed  by  their  own  efforts.  The 
probability  of  this  supposition  is  increased  by  a  knowledge 
of  the  character,  habits  and  mode  of  life  of  the  modem 
hyenas.  They  are  intermediate  in  these  respects  between 
the  cat  and  the  d<^  tribes,  not  feeding  like  the  former,  exclu« 
aively  on  living  prey,  but  like  the  latter,  being  greedy  also 
of  putrid  flesh,  and  bones,  which  induces  them  to  follow 
armies,  and  dig  up  human  bodies  from  their  graves.  They 
inhabit  holes  which  they  dig  in  the  earth,  and  chasms  of 
rocks  I  and  are  in  the  habit  of  dragging  bodies  to  them,  and 


accumulating  bones  ioi  ^reat  quanlities  arouAd  lbeai«  The 
•trength  of  their  jaws  is  very  great*  Thej  are  indeed  re^ 
marl^ble  among  other  beasts  of  prey,  for  the  strength  of 
their  necks  and  jaws,  which  gives  them  a  considerable  advan* 
tage^both  in  carrying  off  their  prey  and  in  mastkatug  bones* 
They  keep  by  day  close  in  their  dens  or  other  habitations^ 
and  prowl  abroad  by  night,  having  eyes  like  those  of  the 
cat,  adapted  for  seeing  in  the  dark« 

The  fossil  hyena  must  have  been,  according  to  Cuvier^ 
nearly  one  third  laiger  than  the  largest  modem  species,  and 
its  muEsle  shorter  and  stronger.  Its  bones  have  been  found 
in  a  number  of  different  situations  on  the  continent  generally 
mixed  with  those  of  other  animals,  such  as  the  bear,  elephant^ 
horse,  rhinoceros,  &c«  and  in  same  of  these  cases  in  dens, 
like  that  at  Kirkdale*  The  species  described  by  Cuvier. 
corresponds  exactly  with  that  discovered .  in  the  Kirkdalct 
caverii« 

It  might  be  made  a  question,  whether  the  fact  that  the  hy- 
ena bones  themselves  are  broken  and  gnawed,  as  well  as 
those  of  the  other  animals,  is  not  some  objection  to  this  ac«« 
count  of  the  matter.  Whether  it  is  the  habit  of  the  modan 
animal  to  prey  upon  the  bodies  of  its  deceased  companions 
is  not  certainly  known.  It  is  probable  however  that  it  ia, 
and  hence  we  may  mfer  that  the  carcases,  even  oi  the  hy- 
ena's themselves,  were  eaten  up  by  their  survivors. 

This  conjecture  is  rendered  almost  certain,  by  the  diso^ 
very  which  has  been  made  of  the  solid  calcareous  excre* 
ment  of  an  animal  that  had  fed  on  bones.  Its  external  form 
is  that  of  a  sphere,  irregularly  compressed,  as  in  the  feces 
of  sheep,  varying  from  half  an  inch  to  an  inch  in  diameter.- 
It  was  at  first  signt  recognized  by  the  keeper  of  the  Menage* 
rie  at  Exeter  Change,  as  resembling  botn  in  form  and  ap- 
pearance, the  feces  of  the  spotted  or  cape  hyena,  which  be 
stated  to  be  greedy  of  bones,  beyond  all  other  beasts  under 
his  care.    An  analysis  of  this  substance,  by  Dr  Wollaston, 

fives  such  ingredients  as  might  be  expected  in  fecal  matter 
erived  from  bones,  viz. .  phosphate  of  lime,  carbonate  of 
lime,.and  a  very  small  proportion  of  the  triple  phosphate  of 
ammonia  and  magnesia ;  it  retains  no  animal  matter,  and,  its 
original  earthy  nature  and  affinity  to  bone,  will  account  for 
its  perfect  state  of  preservation. 

A  large  proportion  of  the  teeth  of  the  hyena  bear  marks 
of  extreme  oldf  age,  being  worn  down  to  the  very  socket ; 
this  also  afibrds  some  confirmation  of  the  suppositba  that 
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Aejr  had  been  employed  in  masticating  bones*  There  afe 
many  teeth,  however,  of  very  young  animals,  and  in  one 
fragment  of  a  jaw,  the  second  set  of  teeth  have  not  protrud* 
ed,  bat  were  forming  within  the  jaw,  at  the  time  of  death. 
But  besides  this  difference  in  a^,  there  are  other  appear- 
ances  in  the  bones  of  all  the  animals,  which  seem  to  nave 
arisen  friHn  the  different  length  of  time  they  had  laid  expos* 
ed  in  the  bottom  of  the  den,  before  the  muddy  sediment 
entered,  which,  since  its  introduction,  has  preserved  them 
from  further  decomposition.  Some  portions  of  bone  are  so 
much  decomposed,  as  to  be  ready  to  fall  to  pieces  by 
the  slightest  touch,  these  had  probably  Iain  a  long  time  un* 
protected  in  the  bottom  of  the  den ;  others  still  older  have 
probably  entirely  perished :  but  the  majority  of  both  teeth 
and  bones  are  in  a  hieh  state  of  preservation ;  and  many 
thousands  have  been  collected,  and  carried  away,  since  the 
cavern  has  been  opened. 

In  many  of  the  best  preserved  bones,  it  has  been  observed 
that  there  is  a  partial  polish  and  wearing  away  to  a  consider- 
lible  depth  on  one  side  only ;  many  straight  fragments  of  the 
ki^r  nones  have  one  entire  side,  or  the  fractured  edges  of 
one  side -rubbed  down  and  worn  completely  smooth,  whilst 
the  opposite  side  and  ends  are  sharp  and  untouched ;  in  the 
same  manner  as  the  upper  portions  of  paving  stones  in  the 
street  become  rounded  and  polished,  whilst  the  lower  parts 
retain  their  original  form.  This  may  be  attributed  to  the 
friction  produced  upon  the  bones  from  the  continual  treading 
of  the  hyenas,  and  rubbing  of  their  skin  on  the  side  that  lay 
uppermost  in  the  bottom  of  the  den.  A  similar  effect  has 
been  observed  to  have  taken  place  upon  a  stone,  in  the  den 
of  a  tiger,  on  which  the  animal  was  accustomed  to  repose. 

All  these  circumstances  render  probable  the  coniecture 
just  stated,  that  this  cave  was  at  some  former  period  the  resi- 
dence of  several  generations  of  hyenas ;  that  this  period  pre- 
ceded the  last  general  and  important  convulsion,  to  which  oar 
gobe  has  been  subjected,  and  which  changed  the  surface  of 
e  earth,  and  destroyed  many  species  of  animals  that  pre- 
viously existed.  But  although  probability  is  in  favour  of 
this  hypothesis,  yet  others  may  be  suggested  of  various  de- 
grees of  plausibility. 

1.  It  may  be  said  that  animals  had  entered  this  cavern  vo- 
luntarily, to  die,  or  had  fled  to  it  for  refuge  from  the  great 
convulsion  which  destroyed  them.  But  the  diameter  of  the 
cave,  would  render  this  impossible  with  regard  to  the  larger 
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animals ;  and  with  respect  to  the  smaller,  we  can  imagine  no 
circumstances  that  would  collect  together  those  of  such  dis« 
similar  habits.  Neither  does  this  supposition  account  at  all 
for  the  state  in  which  the  bones  are  found. 

S.  It  may  be  supposed  that  they  were  drifted  in  by  the 
waters  of  the  flood.  But  there  is  a  similar  objection  to  this 
as  to  the  other  opinion,  the  large  animals  could  not  enter,  and 
beside  the  number,  of  those  to  whom  these  bones  belonged, 
must  have  been  far  greater  than  the  cavern  could  have  con- 
tained, if  they  were  carried  in  entire ;  and  if  the  bones  only 
were  thrown  in  by  the  action  of  the  water,  then  they  would 
have  been  mixed  with  gravel,  and  at  least  slightly  worn  by 
the  rolling  motion  to  which  they  had  been  subjected. 

Neither  of  these  explanations  are  so  satisfactory  as  that 
which  was  first  stated.  And  it  is  to  be  inferred  from  the 
facts  connected  with  this  discovery,  that  that  part  of  the 
earth  where  the  cavern  is  situated,  was  at  the  time  of  the  de- 
position of  bones,  inhabited  by  races  of  animals,  which  have 
never  been  known  to  exist  in  the  same  part  of  the  world 
within  the  memory  of  man.  The  elephant,  the  rhinoceros, 
the  hippopotamus,  and  the  hyena,  are  now  found  only  in 
Asia  and  Africa,  and  in  fact  the  same  species  as  those  dis- 
covered in  the  cave  at  Kirkdale,  are  now  entirely  extinct. 
Cuvier  has  ascertained  that  the  fossil  remains  of  these  ani- 
mals belong  to  species  now  unknown,  and  they  are  only 
found  in  formations  which  must  have  been  produced  by  the 
great  deluge.  It  may  be  hence  inferred  that  in  the  tremen- 
dous convulsions,  which  at  that  time  entirely  changed  the  sur- 
face of  the  earth,  many  species  of  animals  were  destroyed, 
whose  existence  can  now  only  be  ascertained  from  the  re- 
mains which  are  occasionally  detected.  Had  bones,  such  as 
those  at  Kirkdale,  been  found  only  in  superficial  gravel  beds 
of  diluvian  origin,  it  might  be  supposed  indeed  that  they  were 
those  of  animals  which  had  been  floated  from  some  other 
country  by  the  waters  of  the  flood,  but  the  place  and  circum- 
stances of  the  case  incontestably  show,  that  they  were  the 
native  antediluvian  inhabitants  of  the  district  where  they  were 
found,  and  had  been  for  a  succession  of  generations.  A  fact 
which  is  the  more  remarkable,  since  not  only  the  species  have 
become  extinct,  but  even  animals  of  the  same  genera  and 
habits  of  life,  do  not  reside  in  the  same  quarter  of  the  globe, 
and  have  not,  within  the  memory  of  the  human  race.  It  is 
sdll  further  worthy  of  notice  that  the  bones  of  those  animals, 
are  also  found  widely  diffused  over  the  temperate,  and  eirea 
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pobr  regioQS  of  the  northern  hemisphere,  ivhilst  the  living 
species  of  the  same  genera  at  present  exist  only  in  tropical 
climates,  and  chiefly  south  of  the  eauator.  The  only  country 
in  which  the  elephant,  rhinoceros,  nippopotamus,  and  hyena 
.  are  now  associated,  is  southern  Africa ;  in  the  immediate 
neighbourhood  of  the  Cape,  they  all  live  and  die  together, 
as  tney  formerly  did  in  Britain ;  whilst  the  hippopotamus  ib 
now  confined  exclusiyely  to  Africa,  and  the  elephant,  rhino- 
ceros, and  hyena  are  abo  widely  diffused  over  the  continent 
of  Asia. 

Professor  Buckland  is  of  opjinion  that  the  history  of  the 
operations  which  have  been  going  on  in  the  cave  at  Kirkdale, 
may  be  comprised  under  four  periods. 

The  first  period  preceded  the  time  during  which  it  was  in- 
habited bj^  the  hyenas,  and  the  existence  of  this  period,  a 
short  one,  is  shown  by  a  small  quantity  of  stalagmite  dcpo* 
sited  upon  the  actual  floor  of  the  cave. 

The  second  period  was  that  in  which  it  was  the  actual  ha* 
bitation  of  the  hyenas,  and  during  this  time  the  bones  were 
all  deposited,  whilst  at  the  same  time  the  formation  of  stalac* 
tite  and  stalagmite  was  going  on.  In  evidence  of  this  it  is 
found,  that  many  of  the  bones,  now  buried  beneath  the  mud, 
are  covered  by  stalagmite,  and  often  several  bones  connect- 
ed together  by  it;  and  since  the  stalagmitic  depositions  do 
not  now,  and  could  not,  since  the  existence  of  the  layer  of 
mud,  penetrate  that  layer  so  as  to  produce  the  effect  spoken 
of,  it  follows  that  it  most  have  been  produced  prior  to  its  ex^ 
btence. 

-  The  third  period  was  that  in  which  the  mud  was  introduc- 
ed, and  the  animals  extirpated,  viz  the  period  of  the  deluge* 
This  mud  seems  to  have  been  introduced  in  a  fluid  state,  so 
as  completely  to  envelope  the  bony  fragments  laying  at  the 
bottom  of  the  cave.  Such  depositions  have  been  frequently 
observed  to  follow  land  floods  at  the  present  day.  There 
are  no  marks,  however,  which  indicate  tnat  the  layer  of  mud, 
in  the  cave  at  Kirkdale,  could  have  been  produced  by  a  suc- 
cession of  such  floods.  It  appears  to  have  been  introduced 
aU  at  once,  and  that  b^  the  turbid  waters  of  the  great  inun- 
dation. The  cave  is  in  itself  remarkablv  dry,  its  situation 
precludes  the  possibility  of  any  flood  in  the  ordinary  course 
of  nature,  and  even  in  the  most  rainy  seasons  it  is  scarcely 
penetrated  by  a  drop  of  water. 

The  fourth  period  was  that  which  has  succeeded  to  the  de- 
position of  the  muddy  sediment ;  during  this  period  the  cave 
U 


has  remained  trboUy  andwturbed,  and  nothifig  has  beM  go- 
ing on  but  the  formation  of  stalactite  on  the  sides  of  the  car 
vern,  and  upon  the  surface  of  the  mud.  Probably,  no  living 
thing,  except  perhaps  some  of  the  smaller  animals,  mice, 
weasels,  rabbits,  and  foxes,  have  entered  the  cavern  aiiice  the 
peat  deluge,  till  the  opening  of  it  by  workmen  in  1821.  To 
judge  from  the  quantity  of  stalactite,  formed  during  this  last 
period,  it  has  not  been  one  of  excessive  length* 

Other  discoveries  of  bones,  similar  in  character  to  those 
found  at  Kirkdale,  had  been  previously  made  in  Great  Brit-r 
tain,  but  under  circumstances  which  did  not  so  clearly  indi- 
cate their  origin  and  history. 

At  Nicholaston,  on  the  coast  of  Glamorganshire,  in  the 
year  1 793,  a  number  of  bones  were  discovered  in  a  quarry 
of  limestone,  belonging  to  the  elephant,  rhinoceros,  hyenaCi 
ox,  and  stag.  They  were  found  in  a  cavity  in  the  rock,  which 
was  accidently  intersected  like  the  cave  at  Kirkdale* 

Near  the  summit  of  the  Mendip  hills,  near  the  village  of 
Hulton,  in  sinking  some  ochre  pits,  several  pretty  extensive 
cavities  were  encountered  formed  in  limestone,  lined  with 
ochreous  clay,  in  which  were  found  a  considerable  number  of 
bones  belonging  to  the  elephant,  hog,  hare,  ox,  stag,  and  fox* 

At  Clifton,  in  a  cavity  of  mountain  limestone,  have  ako 
been  found  several  fragments  of  fossil  bone,  among  which  is  a 
curious  instance  of  a  fossil  joint  of  a  bone. 

Some  bones  and  teeth  of  the  elephant  were  also  found  in 
a  similar'  cavity  in  Derbyshire,  in  1663,  in  the  course  of 
working  a  lead  mine. 

'  Another  example  of  the  discovery  of  bones,  which  are  pro-  - 
bably  of  antediluvian  origin,  is  related  by  Sir  Everard  Home, 
in  the  Philosophical  Transactions,  for  1807.  They  were  dis- 
t^overed  like  the  others,  in  cavities  existing  in  limestone  and 
filled  with  solid  clay,  in  which  the  bones  and  teeth  were  im- 
bedded. They  belonged  to  the  rhinoceros,  deer,  and  a  spe- 
cies of  bear. 

It  is  not  probable  that  the  bones  were  introduced  in  aU 
these  cases  in  the  same  way ;  by  means  of  beasts  of  jM'ey. 
For  as  these  animals  were  the  antediluvian  inhabitants  of  the 
countries  in  which  the  caves  occur,  it  is  possible  that  some 
may  have  retired  into  them  to  die,  others  have  fallen  into  the 
fissures  by  accident,  and  there  perished,  and  others  have  been 
washed  in  by  the  diluvial  waters. 

Many  caverns  have  been  discovered  on  the  continent  con- 
taining bones  of  extinct  species  of  animals,  in  greater  or  lees 


^bnn^hnce^  but  they  dUSnr from  the  caveat  Kirkdak  in  having 
their  mouths  open,  so  as  to  have  been  inhabited  also  by  post- 
dikivial  races  of  animals.  Thus  the  celebrated  cavern  at 
Gailenreulh  ^ves  no  indication  that  its  mouth  has  ever  been 
dosed,  yet  it  contains  the  bones  of  the  great  extinct  species 
of  bear  (ursus  spebeus)  and  tlie  hyena,  of  the  same  species 
with  that  founa  in  Yorkshire,  and  would,  probably,  have 
been  tenanted  at  this  time  by  wild  beasts,  had  not  the  pro- 
gress of  human  population  extirpated  them  from  Germany. 

The  remains  of  the  elephant  and  rhinoceros  are  not  found 
in  the  same  cavern  with  those  of  the  bear;  whilst  those  of 
'  wolves,  foxes,  horses,  mules,  oxen,  sheep,  stags,  roebucks, 
badflers,dogs,and  men  are ;  but  the  number  of  these  is  in  very 
small  proportion  to  that  of  the  bears.  The  bones  of  all 
kinds  occur  in  scattered  fragments,  and  it  is  exceedin|[ly  diC- 
^ult  to  procure  a  complete  skeleton*  They  are  also  m  very 
different  states  of  preservation.  Those  of  the  bear  and  by- 
«sa,  which  are  exdnct  species,  being  much  more  decayed 
than  those  of  the  other  animals,  wmch  are  of  species  yet 
existing.  Whence  is  derived  confirmation  of  the  opinion 
that  the  remains  of  the  former  were  introduced  during  the 
antediluvian,  and  those  of  the  latter  during  the  post-diluvian 
state  of  the  earth.  In  corroboration  also  it  may  be  stated, 
that  skulls  and  bones  of  the  ursus  speteus  have  been  found 
in  consolidated  beds  of  diluvian  gravel,  forming  a  pudding 
stone,  and  those  of  the  hyena  in  the  diluvian  gravel  of  France 
and  Germany. 

In  these  caverns  the  bones  are  generally  disposed  in  the 
same  way;  sometimes  scattered  separately  and  sometimes 
accumulated  in  beds  and  heaps  of  many  ieet  in  thickness ; 
they  are  found  every  where  from  the  entrance  to  the  in- 
most recesses;  never  in  entire  skeletons,  but  single  bones 
■uzed  confusedly  from  all  parts  of  the  body,  and  animals  of 
all  ages.  The  skulls  arel  generally  in  the  loi^est  part  of  the 
beds  of  bone,  having  from  their  form  and  weight  sunk  or 
rolled  downwards,  as  the  longer  and  lighter  bones  were  mov- 
ed and  disturbed  continually  by  the  living  animals  passing 
over  them;  the  lower  jaws  are  rarely  found  in  contact  with, 
or  near  to  the  upper  ones,  as  would  folk>w  from  the  b^i  last 
mendoned.  They  are  often  buried  in  a  brown  argillaceous 
or  marly  earth,  which  seems  to  contain  a  large  proportion  of 
animal  matter  derived  from  the  decay  of  the  fleshy  parts  of 
thebrark 
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The  bones  are  frequeotly  eacnuted  and  invested' irilh  sta- 
lactite, so  as  sometimes  to  comiect  entire  beds  and  heaps  of 
them  together  into  a  compact  mass.  They  are,  it  seems  most 
probable,  the  remains  of  animals  which  lived  and  died  through 
successive  generations,  in  the  caves  where  they  are  now^ 
found,  and  which  were  also  born  there,  since  bones  have  been* 
noticed  which  belonged  to  an  individual  that  must  have  died 
immediately  after  birth,  and  to  others  which  must  have  died 
young. 

These  caverns  occur  in  Brunswick,  in  Hanover,  in  Franco-  . 
nia,  at  Glucfrstrum  in  Westphalia,  and.  Cuvier  states,  that  the 
bones  foimd  in  them  are  identical  over  an  extent  of  more 
than  two  hundred  leagues ;  that  three  fourths  of  the  whole 
belonged  to  two  species  of  bear,  both  extinct ;  the  ursus  spe- 
Iffius  and  ursus  arctoideus,  and  two  thirds  of  the  remainder 
to  extinct  hyenas.  A  very  few  to  a  species  of  the  cat  family, 
being  neither  a  lion,  tiger,  panther,  or  leopard,  but  most  re- 
sembling the  jaguar,  or  spotted  panther  of  South  America* 
There  is  also  a  wolf  or  dog,  not  distinguishable  from  a  recent 
species,  a  fox,  and  polecat.  He  adds  that,  in  the  caves  thus 
occupied,  there  occur  no  remains  of  the  elephant,  rhinoce- 
ros, norse,  ox,  tapir,  or  any  of  the  ruminantia  or  rodentia. 
In  this  respect  they  differ  materially  from  that  of  Yorkshire ; 
but  such  variations  are  consistent  with  the  different  habits  of 
bears  and  hyenas,  arising  from  the  different  structure  of  their 
teeth  and  general  organization;  from  which  it  follows  that 
bears  prefer  vegetable  food  to  that  of  animals,  and,  when 
driven  to  the  latter,  prefer  sucking  the  blood  to  eating  the 
flesh,  whilst  hyenas  are^  beyond  all  other  beasts,  addicted  to 
gnawing  bones. 

But  although  the  bones  of  other  animals,  than  the  bear 
and  hyena,  are  extremely  rare  in  the  caves  of  Germany,  yet 
those  of  the  elephant  and  rhinoceros  have  been  sometimes 
found  in  the  caves  themselves,  and  in  their  neighbourhood ; 
which  indicates  that  they  were  the  antediluvian  contempora- 
ries of  the  bear  and  hyena,  whose  remains  exist  in  the  great- 
est abundance. 

With  respect  to  the  sediment,  or  layer  of  mud,  found  cover- 
ing the  floor  of  the  cavern  at  Kirkoale,  it  is  hopeless  to  de- 
termine whether  the  German  caves  resemble  it  m  this  parti- 
cular, as  they  have  been  opened  and  ransacked  for  centuries, 
and  no  note  was  taken  of  their  origmal  appearance.  In  some 
however  of  more  late  discovery,  there  was  found  a  sediment 
of  mud,  and  similar  stalagmitic  depositions,  with  the  difier- 
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-enee  tliat  the  earthy  substance,  of  which  the  layer  of  mad 
was  composed,  contained  a  poportion  of  black  animal  earth 
Which  is  absent  in  the  Kirkoale  cave,  for  a  reason  which  has 
be^n  already  assigned. 

These  circumstances  point,  all  of  them,  at  an  identity  of 
time  and  circumstances  between  the  English  and  German 
caverns,  but  this  identity  is  not  however,  after  all,  so  much 
to  be  inferred  from  a  comparison  between  the  stalactitic  mat- 
ter and  earthy  sediments  which  they  contain,  as  on  the  agree- 
ment in  species  of  the  animals  entombed  in  them,  viz  in  the 
agreement  of  the  animals  of  the  English  caves,  with  those  of 
the  diluvian  gravel  of  the  greater  part  of  Europe ;  and  in  the 
case  of  the  German  caves,  on  the  identity  of  the  extinct  bear 
with  that  of  the  diluvian  gravel  of  Upper  Austria ;  and  the  ex- 
tinct hyena  with  that  of  the^ravel  of  Canstadt,  in  the  val- 
ley of  the  Necker,  and  at  Eichstadt,  in  Bavaria ;  to  these 
may  be  added  the  extinct  rhinoceros,  elephant,  and  hippopo- 
taiBQS,  which  are  common  to  gravel  beds  as  well  as  caveat 
And  hence  it  follows,  that  the  period,  at  which  all  these 
caverns  were  inhabited  by  the  anunals  in  Question,  was  ante- 
cedmt  to  the  fonnation  of  that  deposit  of  gravel,  which  it 
seems  impossible  to  ascribe  to  any  other  origin  than  a 
transient  deluge,  affecting  universally,  simultaneously,  and 
at  no  very  distant  period,  the  entire  surface  of  our  planet. 

After  the  paper  of  professor  Buckland  had  been  read  to 
the  Royal  Society,  but  before  its  publication,  the  discovery 
of  another  cave  was  made,  containing  chambers  lined  with 
stalactite,  land  having  on  its  bottom,  mud,  and  bones  imbedded 
in  the  mud,  in  a  quarry  close  to  the  town  of  Kirby  Moorside. 
Another  cavity,  containing  bones,  was  discovered  about 
twenty  years  before  in  the  same  neighbourhood,  but  no 
record  waa  ju'eserved  of  it.  Of  the  examination  of  the  newly 
discovered  cavern,  no  account  has  yet  been  published. 

Pn^essor  Buckland  also  announces  the  reception  of  the 
k>wer  jaw  of  an  hyena,  found  in  the  same  diluvian  clay  and 
gravel  with  the  bones  of  the  elephant  and  rhinoceros,  beine 
the  first  instance  of  the  remains  of  the  hyena  being  noticed 
in  the  diluvium  of  England.  The  animal  must  have  perished, 
he  thinks,  by  the  same  catastrophe  which  extirpated  the 
hyenas,  and  closed  the  den  at  Kirkdale,  and  which  swept 
together  the  remains  of  elephant,  rhinoceros,  and  hyena  m 
the  diluvian  gravel  of  the  continent. 

It  may  be  menticMied,  as  connected  with  the  subject  of  this 
aTticle,  that  in  a  late  number  of  the  Journal  of  the  Royal 
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Iiiilitiition,  ifl  noticed  thediscoveryof  the  boii«!  of therhiMCt* 
ro8  by  some  miners  engaged  in  search  of  lead  ore,  niner^fecl 
bdow  the  surfiiee  of  the  earth,  in  the  ne^bourhood  of  Wirics- 
worth,  Derbyshire*  The  bones  being  in  a  high  state  of  pr^ 
serration,  and  the  enamel  of  the  teeth  uninjured* 


Art.  XIL — An  Account  of  some  results  Obtained  hu  the  combined 
action  of  Heat  j  and  Compression^  upon  certain  Fluids  ;  such  as 
uaiery  alcohol,  sulphuric  ether,  and  the  rectified  oil  of  petro^ 
leum.  By  M.  le  Baron  Cagniard  de  la  Tour*  lAnnales 
de  Chimie  et  de  PhysiqueJ] 

It  is  well  known  that  by  means  of  a  Pa}nn^s  digester,  the 
temperature  of  fluids  may  be  raised  much  above  their  usual 
boilmg  point ;  and  we  are  led  to  suppose  that  the  internal 
pressure,  which  increases  with  the  temperature,  would  be  an 
obstacle  to  the  total  evaporation  of  the  fluid,  especially  if  tha 
space  left  above  the  fluid  be  not  considerable. 

In  reflecting  on  this  subject,  it  occurred  to  me  that  the  ex* 
pansion  of  a  volatile  fluid  had  necessarily  some  limit,  beyond 
which  the  liquid,  notwithstanding  the  pressure,  must  be  con- 
verted into  vapour,  little  as  the  capacity  of  the  apparatus 
allows  the  fluia  to  extend  beyond  its  maximum  of  dilatation. 

In  order  to  verify  this  opinion,  I  put  some  alcohol  of  spe* 
cific  gravity  0.837,  and  a  ball  or  sphere  of  quartz,  into  a 
small  rapin's  digester  made  of  the  end  of  a  very  tlucfc  gun 
barrel ;  the  fluid  occupied  nearly  one  half  of  the  apparatus. 
Having  noticed  the  kind  of  noise  which  the  balltKcasioiied 
while  rolling  in  the  cold  ^n  barrel,  and  aflerwards  when  it 
was  slightly  heated,  I  arrived  at  a  point  in  which  the  ball 
seemed  to  rebound  at  each  percusMon  as  if  it  was  no  longer 
surrounded  by  a  fluid  in  the  gun  barrel.  This  efliect  was 
best  observed  by  applying  the  ear  to  the  end  of  the  handle, 
which  served  to  support  the  machine ;  it  ceased  upon  coolhi|(, 
and  was  reproducea  when  the  necessary  degree  of  heat  was 
again  applied. 

The  same  experiment  was  repeated  with  water,  but  with 
imperfect  success ;  for  on  apeount  of  the  h^h  temperature 
wluch  it  was  necessary  to  employ,  the  apparatus  could  not 
be  perfectly  closed.    With  sulphuric  ether,  and  oil  of  petroh 
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I  ike  ease  wm  difibreiit;  they  presented  the  same  ph^ 
vieasakohoL 

In  order  to  obsenre  these  effects  of  heat,  and  compressioRi 
with  greater  facility,  I  put  the  same  liquids  into  glass  tubes, 
closed  at  one  end,  and  afterwards  at  the  other,  by  means  of 
the  blow-pipe*  A  small  piece  of  glass  was  fastened  to  each 
tabe  to  serve  as  a  handle. 

One  of  the  tubes,  into  which  alcohol  was  introduced,  so  as 
to  occupy  nearly  two  fifths  of  it,  was  heated  with  the  precau* 
(ions  reouisiteto  prevent  its  beine  broken*  In  proportion  as 
the  fluid  expanded,  its  mobility  became  greater;  the  fluid, 
after  having  attained  nearly  double  its  original  volume,  dis* 
appeared  completely,  and  was  converted  into  so  transparent 
a  vapour  that  the  tube  seemed  suddenly  empty ;  but  on 
suffering  it  to  cool  for  a  moment,  a  very  thick  cloud  was 
fcrmed,  after  which  the  fluid  re-appeared  m  its  ori^nal  state* 
A  second  tube,  nearly  half  full  of  the  same  fluid,  gave  a 
MBftlar  result;  but  a  third,  of  which  the  fluid  occupira  more 
than  half^  was  broken* 

Similar  experiments,  with  oil  of  petroleum,  and  ether,  pre* 
•ested  nearly  analagoos  results* 

All  the  tubes  were  exhausted  of  air  before  they  were 
dosed,  but  the  same  results  were  obtained,  when  the  exneri- 
meats  were  repeated,  with  tubes  from  which  the  air  hao  not 
been  exhausted* 

The  last  experiment  was  made  with  a  glass  tube,  about 
one  third  full  of  water:  the  tube  lost  its  transparency,  and 
broke*  It  appears,  that  at  a  high  temperature,  water  is 
capable  of  decomposing  glass,  by  combinmg  with  its  alkali : 
thu  suggests  the  idea,  that  some  other  result,  interesting  to 
chemistry,  may  perhaps  be  obtained,  by  increasing  the  appli* 
cation  of  this  process  of  decomposition. 

Careful  observation  of  the  tubes  in  which  the  air  had  been 
left,  showed  that,  those  in  whkh  the  fluid  had  not  quite 
space  enough  to  acquire  the  dilatation,  preceding  its  conver* 
sion  to  vapour,  dkl  not  always  break,  immediately  after  the 
fluid  appeared  to  have  completely  filled  this  space* 

May  it  not  be  concluded  that  flukls  which  are  usually 
but  s%hdy  compresuble  at  a  low  temperature,  become 
more  so  at  a  high  temperature  ?  and  still  more  strongly  in 
the  present  case,  in  which  the  liquid  is  ready  to  become  an 
ehstic  floid  under  a  pressure,  which  according  to  theoretical 
cakuhttions,  would  appear  to  be  equal  to  several  hundred 
atmospheres  t 
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With  respect  to  this,  there  will  probaUy  be  some 
cult^  in  admitting,  that  a  small  glass  tube  scarcely  three 
millimetres  in  diameter,  and  scarcely  one  millunetre*  thick, 
should  resist  so  considerable  an  expansive  force  ;  it  vn\\ 
perhaps,  be  thought  preferable  to  suppose  that  the  molecules 
of  an  elastic  fluid,  and  particularly  of  a  fluid  vapour,  are  sos* 
ceptible,  at  a  certain  degree  of  compression  and  heat,  of 
assuming  a  change  of  state  similar  to  semifusion,  and  capable 
of  facilitating  a  greater  reduction  of  volume  than  that  derived 
from  the  absolute  pressure.  Until  these  doubts  are  re- 
moved  by  new  experiments,  it  appears  that  we  may  reca- 
pitulate what  has  been  stated,  in  the  foUowine  conclusions. 

1 .  That  alcohol  of  specific  gravity^  0,8 1 7,  oil  of  petroleum 
of  specific  gravity  0.807  and  sulphuric  ether,  submitted  to  the 
action  of  heat  and  compression,  are  susceptible  of  being  com* 
pleteljr  reduced  to  vapour  under  a  volume  rather  exceed- 
mg  twice  that  of  each  fluid. 

2.  That  an  increase  of  pressure,  occasioned  by  the  pre> 
sence  of  air  in  several  of  the  experiments  which  have  been 
described,  occasioned  no  obstacle  to  the  evaporation  of 
the  fluid  in  the  same  space,  that  it  merely  rendered  its  ex* 
pansion  more  miiet  and  more  easy  of  observation  until 
the  moment  in  which  the  fluid  suddenly  disappeared. 

3.  That  water,  although  undoubtedly  susceptible  of  beinff 
reduced  to  very  compressed  vapour,  could  not  be  subjected 
to  complete  experiments  for  want  of  sufficient  means  to 
close  the  compressing  instrument  perfectly,  as  well  as  thai 
it  alters  the  transparency  of  glass  tubes  by  combining  with 
the  alkali  which  enters  into  their  composition. 

I  have  presumed  that  this  notice  would  be  particularly 
interesting  to  those  who  are  concerned  in  the  use  of  steam 
engines,  and  also,  probably,  furnish  some  slight  indications 
for  the  solution  of  the  question  relating  to  the  compressibility 
of  fluids,  lately  proposed  as  a  prize  subject  by  the  institute. 

In  a  supplement  to  this  paper  an  attempt  has  been  made 
to  determine  the  pressure  which  the  ether  or  alcohol  exert,  at 
the  moment  when  they  are  suddenly  reduced  to  vapour,  from 
which  it  appears  that  the  ether  exei-ts  a  pressure  of  S7  or 
38  atmospheres ;  the  alcohol  119  atmospheres.  The  former  re- 
quired a  temperature  of  160°  Reaumur;  alcohol  207°  Reau- 
mur. 

*  The  miUimetre  is  equal  to  .03937  Eafliih  inches. 
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J^OD  Steam  Engine. — Most  of  the  late  journals  from  Eng- 
land contain  accounts  of  a  newly  invented  steam  engine, 
founded,  it  is  said,  on  the  discovery  of  some  property  of 
steam  which  has  hitherto  escaped  observation.  The  ad- 
vantage  which  it  is  expected  to  possess  in  saving  fuel  has 
been  variously  stated,  tiie  lowest  account  states  it  at  seven 
eighths  i  and  it  is  said  that  it  may  be  applied  to  propelling 
vesseb  with  such  effect,  that  it  will  be  practicable  to  make  a 
voyage  to  Calcutta,  by  means  of  it,  in  thirty  days*  Highly 
as  we  respect  the  genius  of  Mr  Perkins,  the  inventor  of 
this  new  engine,  we  cannot  but  doubt  whether,  after  all  the 
severe  and  exact  experiments  which  have  been  made  oa 
steam,  any  property,  capable  of  furnishing  such  prodigious 
results  as  are  above  stated,  has  escaped  notice  up  to  this 
late  period.  Perhaps,  indeed,  the  scrutiny  of  Mr  Perkins, 
may  have  brought  to  light  some  law,  to  which  the  known 
properties  of  steam  coniorm,  and  on  a  knowledge  of  which 
improvements  may  be  introduced  into  the  engine.  The 
specification  of  the  patent  for  this  invention  will  probably  be 
published  in  July,  and  we  shall  then  be  able  to  get  at  the 
.Mubsianct  of  the  invention,  which  we  ardently  hope  may 
equal  the  high  expectation  of  the  public. — [D.  T.] 

•Ve»  form  of  VoUaic  Apparatus.-^Mr  Pepys  has  construct- 
ed a  single  coil  of  copper  and  zinc  plate,  consisting  of  two 
sheets  of  the  metals,  each  fifty  feet  long  by  two  broad,  hav- 
ing therefore  a  surface  of  200  square  feet:  they  are  wound 
round  a  wooden  centre,  and  kept  apart  by  pieces  of  hair 
line  interposed  at  intervals  between  the  plates.  This  voltaic 
coil  is  suspended  by  a  rope,  and  counterpoise,  over  a  tub  of 
dilute  acid,  into  which  it  is  plunged  when  used.  When  the 
pales  are  connected  by  a  copper  wire  an  eighth  of  an  inch 
in  diameter  and  eight  inches  long,  it  becomes  hot,  and  is  ren- 
dered most  power&Uy  magnetic,  and  thb  instrument  is  admi- 
rably adapted  for  all  electro-magnetic  experiments.  It  is 
proposed  to  term  this  apparatus  a  Magnetomotor. — [Jour. 
Mm.  Imlitut.] 

Velocity  of  Sound. — On  the  20th  of  February,  a  paper  on 
the  velocity  and  force  of  sound,  was  read  before  the  Iloyal 
Society.  It  contains  the  observations  and  experiments  of 
13 
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John  Goldingham,  Esq.  F.  R.  S.  made  at  Madras.  Mr  G. 
gave  the  results  of  iiumerous  observations,  and  thej  show- 
that  the  velocity  of  sound  is  considerably  afiected  by  the 
different  states  of  the  atmosphere,  and  of  the  weather,  and 
by  the  wind,  contrary  to  what  has  been  asserted.  The  last 
table  showed  the  mean  velocity  at  Madras  for  each  month ; 
the  velocity  increases  to  a  maximum  at  the  middle  of  the  year, 
being  then  1164  feet  per  second ;  the  minimum  is  1099  feet. 

The  mean  rate  at  which  sound  travels,  as  assigned  by 
Newton  and  Halley,  is  in  almost  precise  accordance  with  the 
results  of  these  experiments. 

Reduction  of  Sulphate  of  Lead. — A  paper  of  M.  Berthier, 
published  in  the  twentieth  volume  of  tne  Annales  de  Chi- 
mie  et  de  Physique,  contains  some  facts  which  are  of  im- 
portance to  dyers  and  calico  printers.  In  obtaining  the 
mordaunt,  by  the  decomposition  of  alum  by  acetate  of  lead, 
a  large'  proportion  of  sulphate  of  lead  is  at  the  same  time 
procured.  The  experiments  of  M.  Berthier  prove  that  this 
sulphate  may  be  reauced  to  metallic  lead ;  which  is  effected 
by  adding  about  one  tenth  of  its  weight  of  charcoal,  and 
exposing  the  mixture  to  heat,  by  which  a  subsulphuret  of 
lead  is  formed.  This  may  be  treated  as  galena,  and  the 
lead  easily  extracted. 

A  simpler  method  is  to  cause  the  sulphate  and  the  sulphu* 
ret  of  lead  to  decompose  each  other.  By  mixing  sulphate  of 
lead  with  subsulphuret,  and  exposing  them  to  a  white  heat  in 
an  earthen  retort,  pure  sulphurous  acid  is  evolved,  and  pure 
metallic  lead  is  ol3tained,  the  loss  being  but  about  5  per  cent. 

The  conversion  of  sulphate  of  lead  into  oxide  is  effected 
by  heating  it  to  whiteness  with  .03  its  weight  of  charcoal.  The 
oxide  is  compact,  vitreous,  transparent,  and  of  a  fine  resin- 
yellow  colour. 

In  the  reverberatory  lead  furnace,  sulphate  of  lead  and 

ijalena,  in  the  proportion  of  100  of  the  former  to  79  of  the 
atter,  may  be  readily  reduced  together. 

Sulphate  of  lead  may  be  decomposed  by  the  carbonate  of 
either  ammonia  or  potassa,  the  result  will  oe  white  lead^  but  it 
is  doubted  whether  the  product  would  be  equajly  fit  for  the 
painter's  use  with  that  obtained  in  the  usual  way. 

Primitive  Boulders* — ^  Throughout  the  whole  of  Finland, 
the  evident  traces  of  diluvian  action  are  on  the  most  asto- 
nishing scale.  Without  dwelling;  on  the  stupendous  size  and 
universal  distribution  of  primitive  boulders,  it  is  impossible 
not  to  perceive,  that  the  top  of  every  rock  in  situ^  every  tor, 
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ever  J  hill  and  knoll  of  ^anite,  or  pruDitive  rocki  from  iu 
first  appearance  in  Carelia,  till  it  sinks  beneath  the  Gulf  of 
Bothnia,  presents  a  surface  as  much  rounded,  and  as  visiblj 
water-worn,  as  the  boulders  or  colossal  pebbles  that  lie  round 
their  bases.  Where,  the  rock  in  situ  does  not  rise  high  above 
the  soil,  and  where  the  boulders  are  at  the  same  time  thickly 
scattered,  and  of  vast  size,  it  is  scarcely  possible  to  distinguish 
one  from  the  other.  This  is  particularly  the  case  between 
Wvborg  and  Fredericshamn,  where  they  totally  prevent  the 
culture  of  the  earth,  apd  barely  allow  the  passage  of  a  car- 
riage over  a  most  tortuous  and  narrow  road. — Another 
fact  connected  with  this  subject,  and  well  worthy  of  remark, 
is,  that  in  the  south  of  Finland,  where  we  recognise  in  situ 
the  parent  rocks  of  the  commonest  boulders  of  the  neigh- 
bourhood of  Petersburg,  we  find  new  varieties  occurring  in 
rolled  masses,  probably  brought  from  rocks  existing  still  fur- 
ther north.  This  circumstance  much  increases  the  interest 
attached  to  the  primitive  rocks  in  the  north  of  Europe ;  since 
from  this<:ause  every  rolled  stone  merits  a  certain  degree  of 
attention.^' — [Tram.  GeoL  Soc.  LondJl^ 

The  evidences  of  diluvian  action  m  the  vicinity  of  Boston 
and  Salem  are  remarkably  similar  to  those  described  above. 
At  Roxbury  and  Dorchester  the  conglomerate  is  in  many 
places  covered,  and  ii)  others  skirted  by  accumulated  boul- 
ders, derived  however  from  the  rock  itself.  Some  of  the 
masses  are  of  vast  size,  and  now  rest  upon  the  bare  and 
rounded  surface  of  the  subjacent  bed  in  such  positions,  as  (in 
connection  with  the  deep  scratches  and  furrows  on  the  sur- 
face of  the  bed,  which  uniformly  have  a  direction  towards 
the  ocean)  lead  to  the  inference  that  these  roiled  masses  have 
been  brought  into  their  present  situation  by  the  force  of  some 
current  from  the  west. 

Among  these  there  is  a  very  fine  example  of  a  rocking 
stone,  not  inferior  to  those  of  Cornwall,  which  have  been  so 
well  described  by  Dr  Mac  Culloch,  in  the  Transactions  of 
the  Geological  Society,  Vol.  II. 

The  moveable  rock  at  Roxbury  measures  19  feet  in 
length,  its  height  is  7  feet,  and  its  thickness  about  5.  It 
rests  upon  two  projecting  and  cylindrical  points,  and  two  per- 
sons can  with  ease  cause  its  upper  edge,  or  apex,  to  describe 
an  arc  whose  chord  is  12  incties,  at  7  feet  distance  from 
the  centre  of  motion.  Its  form  is  irregular,  but  may  be  con- 
sidered as  a  portion  of  a  cylinder,  terminated  at  each  extre- 
mity by  a  pyramid.    From  these  data,  taking  its  specific 
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gravity  at  3.5,  we  have  calculated  the  weight  of  (he  mass  to 
amount  to  99  tons.  It  lies  in  a  direction  nearly  east  and 
west.— {Xw.wg 

J^ew  Mtthed  of  Tannings  Dyeings  4rc* — Mr  J.  Neilson  has 
lately  taken  out  a  patent  in  England  for  some  important  im- 
provements in  the  processes  of  tanning,  leather  dressing  and 
d;^eing.  The  leather  is  prepared  in  the  usual  way,  and  sub* 
mitted  to  the  action  of  an  aqueous  infusion  of  the  following 
plants;  namely, 

Saxifraga,  or  Saxifrage,    •    .    •    •    •    Crassifolia* 

.    •    .    .    .    Cordifolia. 

J Orbicularis. 

Rheum,  or  Rhubarb,         Sibiricum. 

■  -^ —         ...    •     .    .     Crispum. 

^     ^    ^    ^  .^    Tartaricum. 

Geranium,  or  Geranum, Macrorhizum. 

Reflexum. 

Lividuffl. 

Phceum. 

Angelatum. 

Heuchera,  .••••.••.  Americana. 

Villosa. 

Polygonum, Undulatum,  or 

— 7-  Canadensi. 

Rhodiola, Rosea. 

These  substances  are 'used  either  green  or  dry ;  if  green, 
the  application  of  a  moderate  heat,  by  means  of  steam  or 
warm  water,  is  necessary.  Whether  used  in  the  green  or 
dry  state  they  should  be  cut,  bruised,  or  ground.  The 
strength  of  these  plants  in  making  the  new  leather^  compared 
with  English  oak  bark,  is  as  follows : 

To  make  a  pound  of  new  leather,  take  double  the  weight 
of  the  green  leaves  of  the  saxifrages,  that  would  be  required 
of  English  oak  bark,  to  make  a  pound  of  common  leather. 
The  root  of  the  saxifrages,  is  double  the  strength  of  the 
leaves. 

The  rheum  sibiricum  and  tartaricum  are  equal  to  the  root 
of  the  saxifrages,  but  the  crispum  is  rather  weaker. 

The  geranmms  and  polygonums  are  about  the  same  in 
strength  as  the  saxifra^  leaves,  and  the  rhodiola  rosea  is 
nearly  double  in  strengtn  to  the  root  of  the  saxifrages.  The 
observations  regard  the  weight  of  the  plants  as  taken  from 
the  ground ;    when  dried,  they  lose  in  weight  about  two 


SeimUific  hudligme$*  99 

thirds,  and  tbej  lose  ako  a  little  in  streaglh.    The  plants 
ou^lit  to  be  cropped  when  yegetacion  in  them  is  stopped.    « 

In  the  second  place,  and  separately  in  the  art  of  djeing, 
as  at  present  practised,  a  liquor  is  made  from  an  infusion 
of  notgalls,  or  oak  bark,  with  water,  which  is  used  as  a 
basis  mordaunt  preparative,  or  constituent  in  d^yeing.  He 
has  discovered  that  a  new  liquor,  useful  in  djemg,  may  be 
made  by  infusing  the  plants  or  herbs  in  the  foregoing  listi 
in  water,  by  the  same  mode  of  manipulation  as  that  by  which 
the  common  liquors  above  mentioned  are  aiade.  Tnis  new 
liquor  may  be  applied  to  all  the  uses,  and  in  the  same 
manner  to  and  by  which  the  liquors  made  from  sumach, 
nu^lls,  or  oak  bark,  are  now  generally  applied  by  dyen 
as  basis  mordaunts,  or  preparatives  as  aioresaid* 

AViD  Method  of  Glazing  Earthen^ware* — The  large  gold  medal 
of  the  Society  for  the  Encouragement  of  Arts,  Manufacturea, 
and  Commerce,  has  been  votedto  J.  Meish,  Esq.  of  Shelton, 
Staffordshire,  for  the  discovery  of  a  gmze  for  vesseb  of 
common  red  earfhen-ware. 

This .  glaze  is  fusible,  cheap,  and  perfectly  wholesome, 
liable  to  none  of  the  objections  to  which  the  common  lead, 
IH-  litharge  glaze  is. 

The  ware,  after  being  well  dried,  is  immersed  in  a  miiEr 
ture  of  marl  and  water,  by  which  the  superficial  pores  of 
the  clay  are  filled.  Being  carefully  wiped  the  ware  is  ready 
for  the  glaze,  which  is  thus  composea. 

Take  1  part  Cornish  granite,'*'  consisting  chiefly  of  felspar, 
1  part  fflass, 
1  part  black  manganese. 
The  whole  well  ground  together  and  difiused  in  water  to 
the  consistence  ot  cream,  the  ware  is  to  be  dipped  in  this 
mixture,  and  then  baked  in  the  usual  way. 

If  an  opake  white  glaze  is  required,  the  manganese  is 
omitted. 

Method  of  Hardening  Chfpsunu^^Bj  a  letter  from  James 
Vine,  Esq.  to  the  Geological  Society  of  London,  it  appears 
that  if  gypseous  alabaster  be  heated  considerably  and  then 
immersed  in  water,  it  acquires  a  degree  of  hardness  so  great 
as  to  admit  of  a  polish  like  marble,  and  may  be  used  for 
making  slabs,  and  for  other  economical  purposes. 

*  PkobaUy  dismtMnied  granite,  of  which  w«  have  ahiiiuisiic«  in  this 
conntor.— [£rf.  B.  /.J 
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S&Uering  mih  Cast  Iran. — Sheet  iron  may  be  soldered  by 
means  of  filkigs  of  soft  cast  iron,  applied  with  borax  de* 
prived  of  its  wate^  of  crystallization,  and  sal  ammoniac. 
Tubes  of  sheet  iron  have  been  constructed  at  Birmingham 
lately  by  means  of  a  process  of  this  kind,  whic)),  accord^ 
ing  to  Mr  Perkins  ana  Mr  Gill,  is  to  be  practised  in  the 
followio^  manner.  The  borax  is  to  be  dried  in  a  crucible, 
not  till  It  fuses,  but  till  it  forms  a  white  crust;  then  pow- 
dered and  mixed  with  the  iron  filing  ;  the  joint  is  to  be 
made  bright,  and  moistened  witL  a  solution  of  the  sal  ammo* 
niac  ;  then  the  mixture  is  to  be  made  into  a  thick  paste 
widb  water,  and  placed  along  the  inside  of  the  joint,  and 
the  whole  heated  over  a  clear  fire  till  the  cast  iron  fuses* 
^Tech.  Rep.] 

English  Qpiunu — ^Messrs  Cowley  and  Staines,  of  Wins- 
low,  Bucks,  have  cultivated  poppies  for  opium,  with  such 
success  as  to  induce  the  belief  that  this  branch  of  agricul- 
ture is  of  national  importance,  and  worthy, of  support*  lo 
the  year  1821,  they  procured  60  lbs*  of  solid  opium,  equal 
to  the  best  Turkey  opium,  from  rather  less  than  four  acres 
and.  a  half  of  ground.  The  seed  was  sown  in  February, 
came  u{)  in  March,  and  after  proper  hoeing,  setting  out, 
&C.  the  opium  gathering  commenced  at  the  latter  end  of 
July.'  The  criterion  for  gathering  the  opium  was,  wheb  the 
pof^ies,  having  lost  their  petals,  were  covered  with  a  bluish- 
white  bloom.  They  are  then  scarified,  and  the  head  left 
until  the  juice  b  coagulated,  (about  two  hours,)  when  it  is 
removed,  and  fresh  incisions  are  made.  Opium  is  produced 
until  the  third  or  fourth  incisions,  and  in  some  instances 
even  to  the  tenth«  Ninety-seven  pounds  one  ounce  were^ 
procured  at  an  expense,  of  £31.  lis. Sid. ;  and  this  after' 
due  evaporation  in  the  sun  produced  above  60  lbs.  of  pro- 
perly dried  opium*  The  heads  were  allowed  to  dry,  and 
were  then  gathered  and  thrashed ;  the  seed  separated  by 
coarse  riddles,  and  cleaned  by  fine  sieves  and  a  fan,  amount- 
ed to  13  cwt*  and  waa  expected  to  produce  71i  gallons  of 
oil.  The  oil  cake  was  given  to  pigs  and  cattle,  with  great 
advantage. 

From  the  capsules,  an  extract  was  obtained  by  cold  infu- 
sion, eight  grains  of  which  are  ciqual  to  one  of  opium ;  an  acre 
produces  80  lbs.  of  it.    The  straw  forms  an  excellent  manure. 

The  quantity  of  opium  Consumed  in  great  Britain  annu- 
ally is  estimated  at  50,000  lbs.  exclusive  of  exportation* — 
[Trans.  Soc  ^rts.] 
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IU0k9ia  Tiiaru — TluB  wonder  of  the  T^taUe  kuigdom  is 
a  native^  of  the  forests  in  the  interior  of  Samatra.  An  ac* 
count  of  it,  ivith  splendid  coloured  figures,  has  lately  been 
published  by  Mr  crown,  in  the  Linnean  Transactions.  It  is 
named  in'  honour  of  Sir  Thomas  Stamford  Rafiles.  This 
gigantic  flower  is  parasitic  on  the  lower  stems  and  roots  of 
the  cis$%is  angusHfolia,  Roxb/  The  bud,  before  expansion,  is 
nearly  a  foot  in  diameter,  and  of  a  deep  dusky  red.  The 
flower,  when  fully  expanded,  measures  across  from  the  tip  of 
one  petal  to  the  tip  of  the  other,  liale  short  of  three  feet. 
The  cup  is  estimated  to  be  capable  of  containing  twelve 
pints ;  and  the  weight  of  the  whole  is  from  twelve  to  fifteen 
pounds.  The  inside  is  of  a  deep  purple,  but  towards  the 
moutl^  it  is  marked  with  numerous  spots  of  white.  The 
petals  are  of  a  brick  red  colour.  The  whole  substance  of 
the  flower  is  not  less  than  half  an  inch  thick,  and  of  a  firm, 
Aeshy  consistence.  Numerous  specimen^  have  been  received 
in  England. 

J^ew  Lccahh/  of  Marble^  ifc.  near  Boston. — We  have  lately  vi- 
sited a  bed  of  limestone  at  Stoneham,  eight  miles  firom  bos* 
ton,  which  promises  to  be  a  valuable  quarry  to  the  owner,  and 
to  aflbrd  many  substances  interesting  to  mineralogists  in  this 
vicinity.  It  appears  that  the  existence  of  the  limestone  was 
known  to  a  few  individuals  many  years  ago,  and  some  rude  at- 
tempts to  convert  it  into  quickbme  were  made.  It  was  soon, 
hdwever,  abandoned,  probably  on  account  of  the  expense  of 
fuel,  and  was  nearly  forgotten  until  the  present  owner,  about 
forty  years  since,  made  some  further  attempts  at  working  it. 
He  soon,  however,  abandoned  it,  and  it  has  remained  almost 
unknown  till  very  lately.  We  understand  the  right  of  work* 
ing  it  has  been  purchased  by  a  gentleman  who  proposes 
shortly  to  make  a  more  extended  examination. 

The  country  in  the  vicinity  of  this  bed  (for  such  it  will 
probably  be  found  to  be)  is  principally  occupied  by  beds  of 
nomstone  and  felspar  porphyry,  and  sienite  under  various 
forms.  The  hills  are  numerous,  but  of  moderate  elevation, 
and  with  a  gently  rounded  outlfaie.  The  escarpment  of  some 
of  the  porphyritic  hills,  however,  is  sometimes  nearly  perpen- 
fScular.  Large  fragments  and  boulders  are  abundantly  scat- 
tered  over  the  country,  but  we  have  never  noticed  any  lime- 
stone among  them. 

The  excavations  from  which  the  Hmestone  has  been  taken 
are  as  yet  too  limited  to  aflbrd  a  good  display  of  the  struc- 
ture of  the  formation ;  our  account  is  therefore  necessarily 
imperfect. 
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The  limestone  is  covered  by  sienite  and  rienide  greenstone, 
varying  in  thickness,  from  one  foot,  or  even  less,  to  eight  or 
ten  feet.  Epidote  pervades  all  the  rocks  of  the  vicinity,  and 
veins  of  it  are  exceedingly  numerous  in  the  sienite. 

Much  of  the  limestone  is  compact,  highly  crystalline,  of  a 
snow  white  colour,  of  a  moderate  degree  of  hardness,  with  a 
fine  grain,  and  all  the  requisites  of  a  superior  marble.  The 
upper  part  of  the  bed,  near  its  junction  with  the  sienite  and 
greenstone,  is  siliceous  ,and  hard,  passing  indeed  into  horn- 
stone,  of  a  grey  and  a  li^ht  green  colour.  The  homstone 
has  often  the  character  of  iron  flint,  having  a  deep  red,  some* 
times  a  crimson  colour,  it  gives  abundant  sparks  with  steel,  and 
is  stained  with  dendritic  delineations,  probably  of  manganese. 

The  limestone  is  intermixed  with,  and  passes  into  a  green 
substance  having  all  the  external  characters  of  saussurite ; 
where  it  is  free  from  this  substance,  it  effervesces  briskly 
with  acids.  The  mixture  of  saussurite  and  limestone  consti- 
tutes a  hard  and  tough  mass,  which  scarcely  effervesces  with 
acids,  and  is  with  difficulty  polished.  Some  parts  of  the  bed 
are  abundant  in  tremolite,  in  white  radii  of  considerable 
beauty,  and  green  allochroite.    [J.  W.  W.] 

SitbtlituU  for  Indigo. — It  has  been  found  that  a  blue  dye 
can  be  obtained  from  the  common  hollyhock,  or  rose  mal- 
low, which  is  said  to  equal  in  beauty  and  permanence  the 
best  indigo. 

Method  of  preserving  Echini^  AsteruZj  ^c* — Colonel  Mathieu, 
who  has  made  a  fine  collection  from  the  Isle  of  France,  has 
found  the  best  method  of  preserving  the  mucilaginous  or 
membranous  part  of  echini,  asterisk,  crabs,  &c.  to  be  the  appli- 
cation of  dilute  lime  water  before  drying  them.  Ek:hini  were 
first  emptied,  and  then  the  animal  put  into  lime  water  for  12 
hours,  taken  out  and  dried  in  the  shade,  and  put  in  the  same 
water  for  two  hours,  and  then  dried,  the  spires  being  pre- 
served in  their  places  by  cotton.  Asteriae  were  put  alive  into 
lime  water,  and  treated  as  the  echini.  Such  as  were  fleshy 
had  the  flesh  first  removed. 

With  the  crustaceous  animals,  as  the  crab,  the  head  is  first 
removed  and  dried  in  the  shade,  then  the  body  and  limbs 
emptied  as  much  as  possible.  The  specimen  is  then  placed 
in  lime  water  five  or  six  hours,  and  tnen  dried  in  the  shade 
thrice  successively.  When  dry,  and  having  but  little  odour, 
the  head  is  replaced,  and  the  whole  preserved  in  the  shade. 
The  colours  are  very  little  injured  by  the  operauon* — Jour. 
de  Physique. 


(     97    ) 


Art.  XIII. — Remarks  (m  the  Insensibility  of  the  Eye  to  certain 
Colours.  By  John  Butter,  M.  D.,  F.  L.  S.,  M.  W.  S. 
&c.  &c. ;  Resident  Physician  at  Plymouth.  In  a  Letter 
to  Dr.  Brewster.    [£dtn.  PhiL  Jour."] 

Mt  Dear  Sir, 
Knowing  how  much  you  have  directed  your  attention  to 
the  subject  of  optics,  and  that  every  variation  connected  with 
the  ordinary  phenomena  of  vision  is  interesting  to  you,  I 
transmit,  without  farther  apology,  the  particulars  of  the  fol- 
lowing case,  which  my  friend,  Dr  Tucker  of  Ashburton, 
Devon,  has  lately  made  known  to  me  in  the  instance  of  his 
own  son :  About  two  years  ago,  Mr  Robert  Tucker,  who  is 
now  aged  19,  and  the  eldest  member  of  a  family  of  four  chil- 
dren, discovered  that  he  was  unable  to  distinguish  several  of 
the  primitive  colours  from  each  other.  He  was  employed  in 
making  an  artificial  fly  for  fishing,  intending  to  have  con- 
structed the  body  of  the  fly  with  silk  of  an  orange  colour, 
whereas  he  used  that  of  a  green.  When  the  error  was  pointed 
out  to  him  by  his  younger  brother,  he  could  not  believe  it, 
until  it  was  confirmed  by  other  persons.  Threads  of  orange 
and  green  silk  were  then  twisted  round  his  finger,  and  he 
could  not  perceive  any  difi*erence  in  them,  but  thought  them 
to  be  the  same  coloured  thread  twisted  several  times.  This 
circumstance  led  to  a  trial  of  his  powers  for  distinguishing 
other  colours,  and  the  following  are  the  results  which  have 
been  ascertained,  taken  correctly  by  frequent  repetition,  and 
confirmed  by  the  trials  made  in  my  presence.    Many  of  the 

I  leading  or  primitive  colours,  he  neither  knows  when  they  are 

shown,  nor  remembers  after  they  have  been  pointed  out 
to  him.  Certain  colours  are  confounded  with  each  other. 
Orange  he  calls  green,  and  green  colours  orange ;  red  he  con- 
siders as  brown,  and  brown  as  red ;  blue  silk  looks  to  him 
like  pink,  and  pink  of  a  light  blue  colour;  indigo  is  described 
as  purple.    The  seven  prismatic  colours  seen  in  the  Spectrum, 

I  are  described  in  the  following  manner : 

'  Colours.  Colours. 

1.  Red,  mistaken  for        .-.-,-----  Brown. 

2.  Orange,         Green. 

3.  Yellow,  generally  known,  but  sometimei  taken  for  Orange. 

4.  Green,  mistaken  for-'---------  Orange. 

5.  Blue, Pin*. 

6.  Indigo,     ---. Purple. 

L  7.  Violet,     ^ *    .    -    -  -  Purple. 

13 
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So  nuTt  theyellow  colour  alone  is  known  to  a  certainty.  The 
colours  were  shown  to  him  on  silk,  on  feathers,  and  in  Sjme's 
book  of  colours,  with  uniform  result.  Red  and  brown  colours 
appear  the  same,  as  well  as  green  and  orange,  bhie  and  pink, 
and  indigo  and  purple.  With  the  exception  of  black  or 
white  objects,  which  he  seldom  mistakes,  all  colours  are  by 
him  divided  into  three  classes,  viz. 

Clan  Ist,  iadudei  red  and  brown. 

2d,  blue,  pink,  indigo,  yiolet,  and  purple. 

3d,  green  and  orange  colours.    - 

He  can  generally  say,  with  certainty,  to  which  of  these 
three  classes  any  colour  belongs,  but  he  mistakes  one  colour 
for  another.  A  difference  in  the  shades  of  green  he  can  dis- 
tinguish, though  not  the  green  colour  itself  from  the  orange. 
Soldiers^  scarlet  coats  appear  red.  Grass  looks  green.^ 
The  colours  of  horses  are  quite  unknown  to  him,  except  a 
white  or  black  horse.  A  bay,  a  chesnut,  and  a  brown  horse, 
is  described  of  the  same  colour.  The  colours  of  the  rainbow 
or  of  the  moon,  appear  nearly  the  same,  being  twofold ;  at 
least,  two  distinct  colours  only  are  seen,  which  be  calls  yellow 
and  blue.  A  blue  coat,  however,  he  can  distinguish  from  a 
black,  but  this  circumstance  may  be  owing  to  the  metal  but- 
tons in  the  one  coat,  and  not  in  the  other ;  and  a  yellow  vest 
is  always  known  to  him.  By  dav,  he  called  carmine  red, 
lake  red,  and  crimson  red,  purple,  in  Werner^s  book  of  colours 
by  Sy me ;  but  by  candle-light  this  error  was  detected,  and 
the  colours  were  called  red  with  a  tinge  of  blue.  Black, 
which  is  the  negation  of  all  colour,  could  not  be  distinguished 
by  him  from  a  botde-green  colour,  in  one  instance,  though 
the  difference  was  quite  obvious  to  myself.  Black,  white, 
and  yellow  bodies  are,  however,  recognised  with  tolerable 
certainty ;  though  the  shades  of  white,  which  again  is  but  the 
beam  of  all  colours,  are  not  distinguishable.  The  shades  of 
green  can  be  distinguished  from  each  other,  as  already  stated, 
though  none  of  them  are  known  from  orange.  Duck*green, 
he  called  a  red,  and  sap-^reen,  an  orange  colour.  If  he 
closed  one  eye  and  looked  with  the  other,  the  results  were 
not  altered.  His  health  has  been  good.  This  defect  has 
not  sprung  from  disease,  it  bears  no  relation  to  nyctalopia 


*  It  ii  remarkable  (hat  green,  which  is  the  softest  of  colours,  and  com- 
posed of  jcUow  and  blue,  diould  be  mistaken  for  orange  on  every  substance 
except  on  grass. 
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or  ainaiirosis  otAy  in  its  probable  seat ;  it  is  natural,  not 
morbid* 

DeacriHion  of  Eyes* — Mr  R.  Tucker^s  eves  appear  to  be 
yerj  well  formed,  being  oblate  spheroids  with  corneaB,  neither 
remarkably  convex  nor  flat*  Irides  light  ash-colour*  His 
irisicm  is  exoeedin^y  acute*  It  has  been  frequently  exem- 
plified in  finding  bird's  nests,  in  shooting  small  birds,  and  in 
readily  minute  print  at  a  short  or  king  distance.  Light  ap- 
pears to  him  as  light.  He  sees  the  tonns  of  sm'rounding 
objects  like  other  people  at  noon-dar,  in  the  twilight,  and  at  ^ 
night*  In  short,  his  sight  b  remarkably  good  in  any  light  or 
at  any  distance*  His  grandfather,  on  ms  mother^s  side,  seems 
not  to  have  possessed  the  faculty  of  distinguishing  colours 
with  accuracy* 

General  jRemarb*— Phvsiologists  may  speculate  in  opinion, 
whether  or  not  this  denciency  in  the  faculty  of  perceiving 
colours,  as  exemplified  in  the  instance  of  Mr  R*  Tucker,  de- 
pended on  the  eye  as  the  instrument  and  oi'gan  of  vision,  or 
on  the  sensorium  to  which  all  impressions  made  on  the  retina 
of  the  eye  are  referred,  and  in  which  the  faculty  or  pow^  of 
discrimmating  colours  is  supposed  to  reside*  Vision,  re- 
garded as  a  sensation,  is  only  one  medium  of  communication, 
which  the  brain  or  common  sensorium  has  with  the  external 
world*  The  other  senses  afford  other  media*  If  an  eve  sees 
objects  clearljr,  distinctly,  and  quickly,  vision  cannot  be  con- 
sidered defective.  The  faculty,  whatever  it  may  be,  wherer 
soever  it  resides,  of  discriminating  the  differences  between 
difierent  objects,  certainly  is  not  confined  to  the  eye*  The 
eye  is  but  an  optical  instrument,  serving  to  the  purposes  of 
vision ;  the  judgment  exercised  upon  the  visual  sensations,  is 
an  after  process,  and  resides  not  in  the  eye*  jStill,  however^ 
the  construction  of  the  visual  organ,  modifies  the  appearances 
of  objects  presented  to  it  All  eyes  do  not  see  equally  well 
in  the  same  light*  Nevertheless,  there  is  a  standard  of  vision 
whkh  we  call  common*  A  difference  in  the  vision  of  eyes 
depends,  not  unfrequently,  on  the  colours  of  the  iris  and  taper 
turn.  In  Albinos,  the  iris  is  red.  They  cannot  see  distinctly 
in  the  day  time,  because  the  red  rays  of  the  sun  are  possibly 
reflected,  while  the  rest  may  be  absorbed*  It  is  probable 
that  the  red  rays  may  be  reflected  from  the  iris  when  most 
closed,  in  Albinos,  because  in  them  there  is  a  deficiency  in 
the  pigmentum  nigrum  or  black  coating,  which  covers  the  cho- 
roid tunic,  and  which  being  wanting,  allows  the  rays  to  be 
moie  reflected  and  less  absorbed  than  they  are  in  human 
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eyes  generally,  Hence  the  pupil  is  almost  closed  in  Albinos* . 
Red,  we  know,  strikes  the  eyes  most  forcibly,  as  it  is  the  least 
refrangible  colour.  In  optics,  it  is  proved  that  red  bodies 
reflect  the  red  rays,  while  they  absorb  the  rest,  and  green 
colours  reflect  green  rays,  and  possibly  the  blue  and  yellow, 
but  absorb  the  rest.  Still,  however,  the  consciousness  of 
colours  does  not  depend  on  the  colour  of  the  iris,  because  one 
I>erson  having  a  dark  iris,  and  another  a  light  grey,  can  dis* 
tinguish  colours  equally  well ;  nor  on  the  tapetum,  by  the 
same  rule,  though  the  use  of  this  coloured  matter  in  the  eye, 
is  not  yet  well  made  out.  Herbivorous  animals,  as  the  ox, 
are  supposed  to  have  the  tapetum  in  their  eyes  of  a  greener 
colour  than  carnivorous  animals,  in  order  to  reflect  the  ffreen 
--colour  of  the  pasturage :  but  this  explanation,  given  by  Monro 
primus^  does  not  hold  good,  for  the  hare,  whose  tapetum  is  of 
a  brownish  chocolate,  and  the  stag,  whic*.h  has  a  silver^  blue 
tapetum  inclining  to  a  violet,  is  equally  herbivorous  with  the 
ox.  In  man  and  apes,  the  tapetum  is  of  a  brown  or  blackish 
colour ;  in  hares,  rabbits,  and  pigs,  it  is  of  a  brownish  choco- 
late. The  ox  has  the  tapetum  of  a  fine  green-gilt  colour, 
changing  to  a  celestial  blue ;  the  horse,  goat,  and  stag,  of  a 
silvery-blue . changing  to  a  violet;  the  sheep  of  a  pale  gilt- 

Ereen,  sometimes  bluish;  the  lion,  cat,  bear,  and  dolphin, 
ave  it  of  a  yellowish-^ilt  pale ;  the  dog,  wolf^  and  badger,  of 
a  pure  white,  bordering  on  blue.  The  use  of  the  tapetum  and 
of  the  pigmentum  ni^m^  can  scarcely  be  said  to  be  known. 
We  can  only  infer,  that  the  tapetum,  if  \#hite,  might  reflect  all 
the  rays  and  absorb  none,  and  if  black,  as  in  man,  it  should 
absorb  all  the  rays  and  reflect  none.  "  II  est  difficile,"  says 
Cuvier,  ^^  de  soupconner  Pusage  d^une  tache  si  eclatante  dans 
un  lieu  si  peu  visible,  Monro  et  d'  autres  avant  lui,  ont  cru 
que  le  tapis  du  boeuf  est  vert,  pour  lui  rcpresenter  plus  vive- 
ment  la  couleur  de  son  aliment  naturel ;  mais  cette  explica- 
tion ne  convient  pas  aux  autres  cspeces."  Cuvier,  Lemons 
d^Anat.  Comp.  torn.  n.  402.  Birds  and  fishes  may  perceive 
colours  as  well  as  animals,  though  they  have  no  tapetum* 
The  vision  of  man  is  regarded  the  most  perfect,  and  defec- 
tive vision  in  old  people,  is  sometimes  produced  by  a  defi- 
ciency of  the  black  paint.  These  considerations  do  not^  how- 
ever, lead  us  to  suppose,  that  the  faculty  of  distinguishing  the 
harmony  of  colours  depends  on  the  eye,  any  more  than  the 
concord  of  sounds  does  on  the  ear.  The  eye  and  the  ear 
can  be  regarded  only  as  instruments  for  bringing  the  senso- 
rium,or  thinking  principle  of  man  and  animals,  acquainted  with 
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whatever  is  visible  or  audible.  The  faculty,  therefore,  must 
reside  elsewhere*  Quickness  of  vision  never  made  a  Newton^ 
nor  delicacy  of  hearing  a  Handel,  nor  fineness  of  touch  a 
Reynolds,  nor  acuteness  of  smelling  a  Davy,  nor  accuracy 
of  taste  anv  philosopher  whatever.  For  all  that  man  sees^ 
bears,  touches,  smells,  and  tastes,  constitutes  only  a  specific 
difference  in  his  sensations.  These  several  sensations  are 
compared,  judged  of,  and  distinguished  from  each  other,  by 
some  internal  principle  which  does  not  reside  in  th6  organs 
themselves.  It  is  this  principle  or  discriminating  faculty  of 
colours  which  is  wanting  in  Mr  R.  Tucker.  Pressure  made 
on  the  optic  or  auditorv  nerves  entering  the  brain,  will  para- 
lyse these  organs  which  can  neither  see  nor  hear, unless  their 
communication  with  the  brain  be  preserved.  Amaurosis 
sometimes  arises  from  disease  in  the  brain,  and  deafness  from 
a  similar  cause.  The  brain  is  the  sensitive  centre  which 
feels  all  the  sensations  of  light,  sound,  odour,  and  taste.  In 
mlsy,  the  latter  b  often  annulled.  In  the  instance  of  Mr  R# 
Tucker,  there  is  no  evidence  whatever,  to  lead  a  person  lo 
suppose,  that  defect  exists  in  the  functional  ofiice  of  his  eyes, 
for  nis  vision  is  quick  above  par.  Where,  therefore,  does 
the  fault  lie  ?  His  eyes  do  their  office,  but  the  subsequent 
processes  of  perceiving,  judging  of,  comparing,  and  rcmem- 
oering,  (as  confined  soielv  to  colours,  his  other  faculties  being 
perfect,)  are  deficient.  We  must  seek  the  explanation,  there- 
fore, in  physiological,  and  not  in  optical  science,  for  the  phe* 
nomena  do  not  depend  on  the  mechanical  construction  of  his 
eyes.     Yours,  &c«  John  Butter. 

Observations  on  the  preceding  Paper.     By  Dr  Brewster. 

From  the  facts  described  in  this  very  interesting  paper,  Dr 
Butter  has  concluded,  that  Mr  R.  Tucker's  imperfect  vision 
of  colours  has  a  physiological  and  not  an  optical  origin ; 
and  he  proceeds  in  the  conclusion  of  bis  paper,  (which, 
we  have  omitted,)  to  fortify  this  conclusion  by  the  statement, 
that  Mr  R.  Tucker  is  particularly  defective  in  the  "  organ 
of  colours." 

In  giving  an  account  of  the  case  of  Mr  Dalton,  and  others, 
whose  eyes  have  an  imperfect  perception  of  colours,  Dr 
Thomas  Voung  has  remarked,  (in  opposition  to  Mr  Dalton's 
opinion,  that  the  vitreous  humour  of  his  own  eye  is  of  a  deep 
blue  tinge,)  that  ^'  it  is  much  more  simple  to  suppose  the  absence 
or  paralysis  of  those  fibres  of  the  retina  which  are  calculated 
to  perceive  red.'* 
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With  regard  to  the  eoEktence  of  fibres  in  the  retina)  suited 
to  the  perception  of  different  colours,  we  have  no  evidence^ 
butjt  aeems  quite  sufiicient  for  the  explanation  of  the  leading 
facts,  to  snsxppose  that*  the  retina  is  insensible  to  certain 
colours. 

Dr  WoUaston,  in  his  interesting  paper  on  sounds  inaudible 
t£^  certain  ears*,  has  shown,  that  ears  both  of  the  young  an4 
old,  which  are  perfect  with  regard  to  the  generality  of  sounds, 
may,  at  the  same  time,  be  completely  insensible  to  such  as 
are  at  one  or  the  other  extremity  of  the  scale  of  musical 
notes;  and  I  have  lately  ascertained,  that  some^eyes  which 
perform  all  the  functions  of  vision  in  the  most  perfect  man- 
ner, are  insensible  to  certain  impressions  of  highly  attenuated 
hght,  which  are  quite  perceptible  to  other  eyes.  Dt  Wolla&- 
ton  has  ^vea  the  most  satisfactory  explanation  of  this  partial 
kisensibdity  of  the  tympanum,  and  I  conceive,  that  the  insen** 
sibility  of  some  eyes  to  weak  impressions  of  light,  requires  no 
other  explanation,  than  that  either  from  original  organization, 
or  some  accidental  cause,  the  retina  ot  one  person  may  be 
less  delicate  and  less  susceptible  of  luniinous  impressions  than 
the  retina  of  another,  without  being  accompanied  with  any 
diminution  of  the  powers  of  vision.  If  a  sound  ear,  therefore, 
may  be  deaf  to  sounds  of  a  certain  pitch,  without  our  looking 
for  the  cause  of  this  in  the  form  of  any  part  of  the  brain,  why 
should  we  appeal  to  such  an  uncertain  guide  for  an  explana- 
tion of  the  analagous  phenomenon  of  the  insensibility  of  the 
eye  to  certain  colours. 


Art.  XIV. — Account  of  the  recent  successful  Asunt  of  Mont 
Blanc,  by  Mr  F.  Clissold.    [Edin.  Phil.  Journ.] 

The  following  interesting  accountf  of  Mr  Clissold's  ascent 
of  Mont  Blanc,  was  transmitted  to  us  by  our  friend  Professor 
Pictet,  through  the  hands  of  Mr  Clissold  himself,  who  has  ac- 
companied it  with  some  important  corrections. 

We  are  glad  to  learn,  that  Mr  Clissold  has  resolved,  con- 
trary to  his  original  intention,  to  draw  up  a  short  account 
of  his  ascent,  and  we  trust  he  will  enter  into  the  minutest 
details  on  a  subject  so  extremely  interesting.     Mr  ClLssbld 

*  See  Boston  Journal  p.  26. 

t  Printed  in  the  Bibliotheque  Univenelle,  September,  1822. 
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has  yery  handsefnelj  resolved  to  transmk  to  proifessor  Pictet, 
an  J  profits  that  may  arise  from  the  publkatioo  of  his  narra* 
tive,  for  the  benefit  of  the  families  of  the  three  gunks  who 
perished  in  the  unsuccessful' attempt  of  l^^Kk 

'^  Since  the  unfortunate  ascent  in  which  three  guides  of 
Cfaamouny  perished,  on  the  18th  of  August,  1830,  not  far  from 
the  summit  of  Mont  BlaBc,  being  precipitated  and  buried  in 
a  cleft  by  an  araJanche  of  snow,  nobody  had  attempted  this 
enterprise,  which  is  as  dangerous  as  it  is  useless,  till  a  young 
English  gentlemen  (Mr  F.  CKssoId)  came  from  London  to 
Chamouny  with  a  firm  resolution  of  attempting  it..  After 
having  spent  the  first  half  of  August  at  the  foot  of  this  formi- 
dable mountain,  in  expectation  of  favourable  weather,  he  at 
last  executed  the  ascent,  on  the  19th  of  August,  with  a  sue* 
cess,  and,  above  all,  a  celerity,  of  which  ncme  of  the  nine 
preceding  ascents  afford  am  example.  He  has  transmitted 
some  particulars  of  his  expedition,  in  a  letter  to  his  bankefi 
who  has  had  the  goodness  to  communicate  it  to  us,  and  which 
the  author  himself,  whom  we  have  had  the  8atisfacti<Mi  of 
conversing  with  more  than  once,  after  his  return  to  Geneva^ 
has  allowed  us  to  insert  in  our  workr 

^  Ckamoumf^  August  37,  1893« — Sir,  You  have  probably 
beard  of  the  success  of  my  ascent  of  Mont  Blanc,  ot  which  I 
shall  communicate  to  you  some  particulars.  I  left  Chamou- 
ny, where  I  remained  fifteen  days  in  expectation  of  settled 
weather,  on  Sunday,  the  18th,  at  half  past  10  r.  h.,  with 
six  chosen  guides,  one  of  whom  was  provided  with  a  lan- 
tern.* We  ascended,  as  is  usually  done,  by  the  mountain 
called  De  la  Cote,  and  reached  the  summit  of  it  at  half  past 
three  in  the  morning.  After  a  short  halt,  we  entered,  at  four 
oV:lock,  on  the  Glacier ;  and,  having  crossed  it  without  acci- 
dent, reached,  at  half  past  seven,  the  rocks  called  the  Grands 
Mulets,  where  preceding  travellers  have  generally  made  ar^ 
rangements  for  passing  the  nfght.  My  plan  was  different :  I 
was  ambitious  to  reach  the  summit  the  same  day,  and  to 
remain  there  during  the  night,  in  order  to  see  the  day-break 
on  the  following  morning.    We  therefore   continued   our 


*  Each  of  these  goidei  carried  a  weight  of  20  lb.  in  prorifliom  and  ob. 
Jects  of  precaution  for  the  ascent.  Mr  Clinold,  either  with  the  design  of 
trying  his  strength,  or  with  the  riew  of  inspiring  the  guides  with  confidence, 
carried  one  of  &ese  loads  during  a  considerable  part  of  the  ascent  of  the 
mountain  De  la  Cote. 
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march,  the  most  dijQkult  part  of  which  was  in  the  neighbour- 
hood of  these  same  rocks,  where  we  had  to  climb  obliquely 
up  a  very  steep  slope  of  ice,  inclined  about  45  degrees,  in 
which  we  were  obliged  to  cut  with  a  hatchet  a  number  of 
steps,  the  missing  ol  one  of  which  would  have  been  certain 
death  ;  for  this  slope  terminated  at  an  enormous  cleft.  This 
passage  was  still  worse  when  we  came  down  again.  We 
quitted  the  Grands  Mulcts  at  nine  oVlock,  and  reached  at 
two  the  Grand  Plateau,  near  the  Dome  du  Goute.  We  were 
in  the  region  of  those  masses  of  sno'w,  which  are  formed  into 
enormous  parallelopipedons,  called  Seracs.  Thence,  ascend- 
ing to  the  left,  we  from  time  to  time  proceeded  along  the  edge 
of  the  clefts,  one  of  which  was  perhaps  the  grave  of  the 
victims  of  1830.  All  the  guides,  excepting  P.  M.  Favret,  and 
myself,  were  more  or  less  incommoded  by  the  rarefaction  of 
Che  air.  Three  of  them,  in  particular,  who  ascended  Mont 
Blanc  for  the  first  time,  lost  their  strength  to  such  a  degree 
that  they  considerably  delayed  our  progress.  If  it  had  not 
been  imprudent  to  separate,  I  should  certainly  have  reached 
the  summit  before  night.  We  arrived  about  seven  in  the 
•evening  at  the  Petit  Mulet,  a  rock  situated  above  the  Rocher 
Kougc,  the  nearest  to  thje  top  of  all  those  that  are  seen  from 
Chamoiany.  We  had  reached  it  at  half  past  six.  The  Petit 
Mulet  being  higher,  and  to  the  left,  is  not  visible  from  below. 
As  we  had  not  time  to  reach  the  summit  before  night,  we  de* 
scended  again  to  the  Rocher  Rouge,  near  which  we  made  a 
pit  in  the  snow,  four  feet  deep,  five  oroad,  and  six  long.  We 
placed  at  the  bottom  some  pieces  of  wood,  on  which  we 
spread  a  rather  thin  covering,  on  which  we  all  seven  lay 
down,  covered  with  a  slight  sheet,  which  was  by  no  means 
sufficiently  large  for  the  purpose.  Some  blasts  of  wind, 
which  now  and  then  blew  into  our  faces  some  of  the  light 
snow  drifted  from  the  surface,  was  a  bad  omen  of  the  fate 
that  awaited  us  if  the  wind  had  risen.  We  slept,  however, 
about  four  hours.  We  could  not  observe  the  thermometer 
for  want  of  light ;  but  the  night  was  cold  enough  to  produce 
ice  in  a  bottle  of  hermitage  wine,  and  thoroughly  to  freeze 
some  lemons  among  our  provisions.  The  right  foot  of  one  of 
my  guides  (David  Coutet)  was  frozen,  and  also  the  extremi« 
ties  of  my  own  fingers  and  toes.  But  these  accidents  were 
attended  with  no  bad  consequences.  We  left  our  cold  couch 
at  four  o^clock  in  the  morning.  The  day  was  beginning  to 
break,  and  the  first  rays  of  the  dawn  gave  a  silver  tinge  to 
the  summits,  from  which  we  were  not  far  distant.    In  pro- 
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portion  as  the  sun  approached  the  horizon,  the  lint  changed, 
and  became  entirely  golden  when  he  rose*  It  formed  the 
most  striking  contrast  with  the  nearly  black  colour  of  the 
sky,  from  which  it  seemed  to  be  detached.  All  the  difficul- 
ties were  now  suhnounted :  we  sunk  but  little  in  the  snow, 
and  now  and  then  halted  for  a  short  time  to  take  breath*  We 
soon  came  to  the  Petit  Mulet,  which  we  had  visited  the  day 
before ;  and  at  half  past  five  we  were  on  the  summit.  We 
began  by  making  the  signals  agreed  on  with  our  friends  in 
the  plain,  who  easily  distinguished  them. 

"  This  summit  is  not  so  limited  as  it  seems  to  be  at  a  dis- 
tance. It  forms  a  small  plain,  nearly  horizontal*,  which  is  in 
the  shape  of  a  triangle,  the  base  of  which  is  towards  Cha- 
moony ;  one  side  is  towards  the  Allee  Blanche,  and  the  other 
towards  the  passage  of  Bon-horome.  It  took  me  four  minutes 
to  walk  along  the  perpendicular  drawn  from  the  apex  of  the 
triangle  to  the  base. 

*^  The  sky  was  without  clouds ;  the  sun,  which  had  risen  be- 
low our  horizon,  deluged  with  light  the  region  from  which  it 
seemed  to  issue,  and  in  the  direction  of  which  we  could  distin-  ~ 
guish  nothing.  Every  where  else  we  perceived  a  vast  num- 
ber of  summits,  some  covered  with  shining  ice^  others  more 
CMT  less  rent  and  threatening:  others,  again,  of  roundish  forms, 
and  covered  with- pasture.  Jura  bounded  the  horizon  in  the 
N.  W.;  more  to  the  north  we  saw  the  lake,  but  not  Geneva. 
To  the  S.  E.  the  eye  penetrated  beyond  the  plains  of  Lom- 
bardy,  as  far  as  the  Apennines,  which  bounded  the  horizon 
in  IM  form  of  a  blue  line,  or  of  the  d^nse  fog  of  a  winter's 
morning.  The  sun,  both  at  setting  the  preceding  evening, 
and  at  rising  in  the  morning,  seemed  more  or  less  enveloped 
in  this  vapour.  I  had  brought  no  instrument  with  me  but  a 
thermometer.  At  sun-set  the  day  before,  near  the  Rocher 
Rouge,  it  was  at  26*  Fahrenheit.  We  forgot  to  observe  it 
when  we  set  out  in  the  morning;  but  Coutet,  who  is  used  to 
making  observations  at  great  heights,  thinks  that  the  cold  ex- 
ceeded 18*  Fahrenheit.  But  on  the  summit  at  eight  o'clock; 
at  the  Grands  Mulets,  the  day  before,  at  nine ;  and  the  Grand 
Plateau,  the  same  day,  at  three ;  lastlv,  at  the  Grands  Mu- 
lets the  next  day  (Tuesday,  about  three  In  the  afternoon); — at 
all  those  stations  the  thermometer  observed  by  Coutet,  and  one 
at  four  or  five  feet  from  the  ground,  stood  at  70^  Fahrenheit. 


•  About  200  feet  fall.  (F.  C.) 
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^^  During  our  stay  on  this  singular  belvedere,  some  of  the 
guides  picked  up  specimens  of  the  highest  rocks  near  the 
summit,  which  I  brought  along  with  me.  After  stopping 
three  hours  on  the  summit,  where  I  felt  myself  very  comfort- 
able, except  that  I  had  lost  my  appetite  since  leaving  the 
Grands  Mulets,  though  the  guides  had  preserved  theirs,  we 
set  out  for  the  purpose  of  descending.  It  was  half  past  eight 
o'clock.  At  eleven,  we  came  to  the  Grand  Plateau,  and  at 
half  past  one  to  the  Grands  Mulets.  When  we  arrived  there, 
we  heard  something  like  the  rolling  of  thunder,  which  was 
nothing  but  the  noise  of  an  enormous  avalanche,  which  was 
seen  from  the  Col  de  Balme,  to  cover  a  part  of  the  space 
which  we  had  crossed  in  our  descent.  A  few  hours  sooner, 
and  we  should  have  all  been  enveloped  and  destroyed. 

^^  We  quitted  the  Grands  Mulets  at  three  o'clock,  and  at 
half  past  three  were  beyond  the  region  of  the  ice.  We  ar- 
rived at  the  Priory  of  Chamouny  at  half  past  seven,  after 
an  absence  of  forty-five  hours. 

"  We  there  lieard  that  two  English  ladies  (Mrs  and  Miss 
Campbell)  had  passed  the  Col  du  Geant,  two  or  three  hours 
before  we  reached  the  Petit  Mulet,  and  that  while  we  were 
near  that  rock,  they  were  descending  at  Cormayeur.  They 
had  left  Chamouny  on  Sunday,  and  spent  the  night  at  the 
foot  of  the  rocks  of  Tacul.  In  consequence  of  the  ignorance 
of  their  guides,  they  met  with  more  difficulties  than  I  expe- 
rienced. They  are  resolved  to  attempt,  next  year,  or  the 
year  following,  the  ascent  of  Mont  Blanc. 

^'  I  owe  so  much  of  my  success  to  Joseph  Marie  Coutet, 
that  I  wish  to  present  him  with  a  portable  barometer,  made 
by  your  excellent  artist  M.  Gourdon,  and  I  beg  that  you  will 
endeavour  to  obtain  it  for  him  as  soon  as  possible. 

"  1  am  much  indebted  to  you  for  having  procured  me  the 
acquaintance  of  M.  De  Saussure,  and  the  inspection  of  the 
shoes  which  his  late  father  wore  at  the  time  of  his  ascent.  I 
got  mine  made  upon  the  very  same  plan,  and  they  enabled 
me  to  cross  rapidly  the  Glacier  of  Boissons,  and  to  pass 
where  the  ^ides  could  not  follow  me.  I  walked,  indeed, 
with  these  snoes  upon  the  hardest  ice,  as  if  I  had' been  upon 
the  solid  ground*.'' 

*  These  shoe*  hare  the  foles  infficieiitly  thick  to  receive  nails  of  steel,  cut 
with  a  square  point,  and  Uie  other  end  of  which  has  a  screw,  which  it  fixed 
in  the  leather,  on  which  rests  the  hase  of  the  pjrramid,  which  forms  the 
head  of  the  nail.  The  iteei  is  tempered,  and  brought  back  to  a  straw  colour, 
which  leaves  it  almost  all  its  hardness,  and  renders  it  lei i  liable  to  break. 
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The  following  are  the  names  of  m  j  euides : 

Joseph  Marie  Coutet,  the  chief.  This  was  his  sixth  as- 
cent. 

David  Coutet,  his  brother.    This  was  his  fourth  ascent. 

Pierre  Marie  Favret,  the  strongest  of  them  all.  This  was 
his  third  ascent.    His  father  formerly  ascended  with  Saussure. 

Jacques  Coutet,  another  brother  of  Joseph. )  rpi .  , i    . 

J.  Baptiste  Simon.  >    z*^.  ^.^^„. 

MattlieuBossneU  S    ^^'^^''^' 

.Vofe  hy  Professor  PicUt^  on  the  l^ecimens  from  Moni  Blane^ 

Mr  Clissold  has  had  the  goodness  to  show  us  his  specimens, 
andgive  us  duplicates  of  the  most  interesting. 

No.  1.  Is  the  fragment  of  a  rock  in  silUj  nearest  the  sum* 
mit,  that  is,  the  highest  point  of  Europe.  It  is  an  amorphous 
rock,  in  which  felspar  predominates,  mixed  with  a  litde 
quartz.     It  is  yellow  here  and  there  with  oxide  of  iron. 

No.  2.  Is  a  specimen  of  those  rocks  with  vitreous  bubbles 
on  the  surface,  which  are  commonly  found  on  the  Aiguille  of 
Goute,  and  of  which  Mr  Clissold  has  brought  a  great  num- 
ber from  the  summit  of  Mont  Blanc.  The  one  in  Question  is 
composed  of  a  mass  of  black  amphibole  (hornblende,)  almost 
pure,  to  which  adheres  a  distinct  crystal  of  felspar.  At  the 
place  where  the  two  substances  come  in  contact,  are  seen 
three  or  four  eiobules  of  black  elass,  one  of  which  is  about  a 
line  and  a  half  m  diameter,  and  from  this  runs  a  slight  groove, 
excavated  out  of  the  felspar  portion  of  the  stone,  and  in 
which  there  are  small  globules  of  black  glass,  an  effect  which 
seems  to  confirm  the  opinion  of  those  who  attribute  these 
fusions  to  lightning. 

No.  3.  Is  a  small  specimen  of  the  same  kind  of  rock,  but 
in  which  the  felspar  is  more  disseminated.  Two  faces  of 
the  stone  are  wholly  covered  with  microscopic  vitreous  glo- 
bules, and  one  of  its  two  faces,  seen  with  a  microscope,  ap- 
pears entirely  covered  with  a  varnish  arising  from  fusion. 

No.  4.  Is  a  fragment  of  rock  of  the  Grands  Mulcts,  co- 
vered with  small  crystals  of  Adularia,  intermixed  with  Ami- 
anthus*. 


*  Mr  Clissold,  we  understand,  means  to  deposit  the  greater  part  of  the 
specimens  in  the  British  museum,  and  in  that  of  the  Geological  So- 
ciety. 
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AaT.  Xy. — On  certain  Ehvatimu  of  Landj  conneeUd  with  Ae 
Actions  of  Volcanoes*  By  J.  Mag  Culloch,  M.  D.,  F.  R«& 
Communicated  by  the  aaihor*    [Jijur.  of  ike  Roy.  InaJ] 

(Continued  from  p.  31.) 

I  MUST  now  proceed  to  consider  the  case  of  the  coral  islands, 
as  offering  the  same  proofs  of  the  elevation  of  submarine 
strata  by  the  action  of  volcanic  force.  These  also,  which 
appear  to  be  of  dates  considerably  distant,  serve  to  connect 
the  catastrophe  which  gienera ted  Italy  as  it  now  is,  with  those 
which,  in  Pliny's  time,  formed  the  Greek  volcanic  islands, 
and  with  the  more  recent  ones,  which  in  our  own  have  pro- 
duced the  new  islands  of  Iceland  and  the  Azores. 

The  production  of  the  coral  islands  which  are  scattered 
over  the  great  Pacific  ocean,  which  endanger  the  navigation 
of  the  Inaian  Archipelago,  and  which,  by  their  daily  increase, 
are  ruining  that  of  the  Ked  Sea,  is  a  phenomenon  completely 
distinmshed  from  all  the  others  which  are  objects  of  ecolo- 
gical mvestigation.  By  the  silent  and  almost  unnoticed  ope- 
rations of  the  minutest  animals  of  creation,  the  foundations  of 
new  lands  are  daily  preparing  under  the  ocean.  Nor,  as  in 
the  case  of  other  submarine  formations,  are  these  operations 
limited  to  the  ^erms  of  future  and  distant  continents  and 
islands,  and  destined  only  for  the  habitations  of  races  in  the 
far  remote  and  merely  possible  future.  In  consequence  of 
the  instincts  of  these  animals,  assisted  by  other  causes,  which 
will  presently  be  described,  the  rocks  which  they  form  be- 
come elevated  above  the  sea  without  the  necessity  of  those 
actions  which  have  raised  other  submarine  strata  from  below. 
Thus  daily  additions  are  made  to  the  habitable  surface  of  the 
earth,  and  islands  gradually  arise  in  the  wastes  of  the  ocean, 
enlarging  the  dominion  of  man,  and  promising  to  unite  the  re- 
motest continents  in  the  bonds  of  mutual  intercourse. 

Independently,  therefore,  of  the  proofs  which  some  of  these 
,  islands  afford,  of  elevating  forces  connected  with  volcanoes 
acting  beneath  the  surface  of  the  earth,  the  simple  fact  itself 
forms  an  interesting  and  necessary  branch  of  geological  in- 
quiry ;  and  the  more  so,  because  it  has  hitherto  experienced 
unaccountable  neglect  among  geologists.  It  cannot  be  less 
interesting  to  study  the  formation  of  immense  masses  of  calca- 
reous rock,  by  living  animals,  than  by  the  accumulation  of 
the  spoils  of  dead  ones.  It  is  in  many  respects  even  more 
so;  no  less  from  the  illustration  it  affords  respecting  the  an- 


Dr  Mac  CuUo€h  on  Ae  AiHums  of  Vokanou.       109 

cient  calcareous  rocks  of  the  globe,  than  from  the  tangible 
aatore  erf'  what,  in  these  analogous  cases,  is  only  matter  of 
inference,  and  from  the  apparent  feebleness  of  the  acents 
concerned  in  the  production  of  these  most  important  emcts. 

With  respect  to  all  the  organic  fossils,  their  chief  interest  is 
derived  from  the  relations  which  they  bear  to  the  existing 
species,  and  from  the  effects  which  they  have  on  the  struc- 
ture of  the  earth.  We  are  surprised  at  the  immense  ao- 
cumulation  of  shells  which  form  the  secondary  calcareous 
strata,  or  which,  if  they  do  not  actually  produce  these,  c(mi- 
tribute  most  materially  to  their  bulk,  as  well  as  to  their  che* 
mical  nature :  and,  in  examining  them,  we  cannot  help  being 
struck  with  the  immense  additions  which  the  solid  crust  of 
the  earth  has  received  from  the  labours  of  animals  which, 
employed  only  in  forming  their  own  habitations,  have,  in  the 
pn^ess  of  time,  generated  mountains  $  as  we  may  safely 
say,  when  we  examine  the  enormous  strata  into  which  they 
enter  as  principal  and  constituent  parts. 

Still,  however,  these  do  not  make  that  impression  on  ui 
which  they  ought ;  because,  seeing  these  rocks  as  we  do^ 
mixed  with  others,  lone  deserted  by  the  sea  and  by  their 
former  inhabitants,  and  now  divested  of  all  marks  of  life,  and 
except  to  the  eye  of  a  geologist,  of  all  indications  of  t^ir  for- 
mer origin,  we  are  apt  to  pass  them  by,  and  think  that  the 
surface  of  the  earth  might  have  been  nearly  the  same  had 
these  animals  never  existed,  or  had  they  remained  at  the  bot- 
tom of  that  ocean  where  they  lived  and  died.  But  when  we 
trace  this  very  act  in  its  progress ;  when  we  follow  with  our 
eyes  the  increments  which  the  land  is  actually  undergoing  in 
consequence  of  the  labours  of  submarine  animals,  we  receive 
a  very  different  impression  respecting  their  importance ;  and, 
in  watching  the  hourly  formation  and  increase  of  the  coral 
islands,  begin  to  be  more  sensible  of  the  vast  importance  of 
this  race  of  beings,  and  of  the  immense  changes  which  all 
the  marine  tribes  roust  have  produced  on  the  chemical  nature, 
as  well  as  on  the  structure  and  disposition,  of  the  superficial 
or  uK^re  recent  strata. 

With  respect  to  the  operations  of  shell-fish,  we  know  that 
they  are  now  forming  immense  strata  under  the  waters^  lust 
as  they  must  have  done  in  times  lone  past,  and  before  they 
could  have  produced  the  rocks  which  we  now  behold  above 
the  ocean.  Whether  these  are  ever  destined  to  rise  above 
the  sea,  or  when  that  may  happen,  we  cannot  even  conjecture ; 
although,  were  we  to  reason  from  analogy  derived  from  past 


110  Dr  Mae  CuUoch  on  the 

events,  we  should  conclude  it  was  probable,  unable  as  we  are 
to  assign  the  mode  in  which  such  an  event  is  to  be  brought 
about.  Should  it  happen,  new  calcareous  strata  will  be 
found  on  the  surface  of  some  future  earth,  and  the  fossil  re- 
mains of  those  days  will  be  what  were  the  living  species  of 
our  own. 

But  when  we  examine  the  operations  of  the  coral  animak, 
we  find  in  them  that  which  we  cannot  in  those  of  the  shell- 
fish. In  the  latter  we  can  only  infer  from  observation  and 
analogy,  that  the  immense  masses  of  our  present  calcareous 
strata liave  been  thus  produced.  We  transfer  from  the  bottom 
of  the  sea  those  operations  which  we  know  to  be  daily  going 
on ;  and  reasoning  on  them,  recur  to  a  time  when  our  lime- 
stones  were  in  the  same  act  of  being  formed,  and  were  pre* 
paring  for  future  dry  land ;  land  to  be  laid  dry  bjr  its  own 
elevation,  or  by  the  receding  of  the  waters,  as  geologists  shall 
hereafter  agree  or  prove.  But  there  is  a  perfect  and  com* 
plete  chasm  between  the  two,  at  least  in  the  case  of  marine 
strata.  In  the  terrestrial  or  fresh  water  ones  it  is  otherwise ; 
as  we  can  follow  the  marly  deposit  of  a  lake  till  it  rises  to  the 
level  of  the  water,  and,  gradually  excluding  it,  prepares  the 
dry  land ;  an  operation  of  which  every  country,  and  our  own 
mountainous  region  as  distinctlv  as  any,  affords  daily  proofs 
in  the  marl  deposits,  covered  with  soil  and  peat,  tnat  are 
found  throughout  the  Highlands  of  iScotland.* 

In  the  coral  formation,  this  chasm,  even  as  to  the  marine 
strata,  is  filled  up.  Such  is  the  nature  of  the  animals  in  this 
case,  that  instead  of  spreading  their  manufactures,  if  I  mar 
use  such  a  word,  along  the  bottom  of  the  ocean,  as  the  shell- 
fish do,  and  concealing  their  stupendous  works  far  beneath 
the  regions  accessible  to  man,  their  tendency  is  to  seek  the 
surface  of  the  sea.  There  the  huge  strata  which  they  pro- 
duce are  brought  to  light,  even  during  their  own  and  our 
existence,  and  we  become  acquainted  with  rocks  that  may 
be  considered  as  fossil  and  living  at  the  same  time.  When 
once  the  animals  have  deserted  their  habitations,  when  these 
have  reached,  as  they  do,  above  the  surface  of  the  water,  and 
even  far  up  into  drv  land,  into  islands  of  great  extent,  they, 
must  be  considered  fossil  productions,  as  much  as  any  other  . 
calcareous  strata. 

It  appears  that  each  coral,  whatever  its  species  be,  is  a 
solid  calcareous  structure,  somewhat  resembling  a  vegetable  in 
the  general  progress  and  increase  of  its  parts,  inhabited  by 
numerous  similar  animals,  which  are  precisely  the  same  for 
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each  individual  coral,  but  different  in  the  different  species. 
Each  of  these  corals  may  thus  be  considered  as  a  colony,  the 
inhalHtants  being  disposed  in  minute  celb,  where  they  reside 
and  carry  on  the  operation  of  extending  their  habitations.  In 
these  operations,  however  independently  each  seems  to  act  in 
die  production  of  its  own  cell,  or  in  the  extension  of  its  own 
immediate  neighbourhood,  the  whole  are  regulated  by  some 
common  mysterious  principle,  by  which  they  all  concur  to-r 
wards  the  production  of  a  structure  that  would  rather  seem 
to  have  been  directed  by  one  mind*  Now  nothing  very 
analogous  to  this  takes  place  in  the  animal  creation,  except  in 
the  case  of  the  greganous  insects,  that  construct  a  common 
habitation  for  breeding,  such  as  the  bees  and  the  ants.  In 
these  there  is  a  possibility  of  personal  communication ;  and 
that  there  is  such,  is  proved  by  the  accurate  researches  of 
many  naturalists*  No  such  communication  can  take  place 
among  the  coral  animals,  because  each  is  fixed  and  rooted  to  its 
cell,  of  which  it  forms  a  part.  It  may  be  considered,  indeed, 
that  the  whole  of  the  colony  are  parts  of  the  structure  which 
they  inhabit,  just  as  flowers  are  of  a  plant. 

This  analogy  is  very  strongly  connrmed  by  attending  to 
the  genus  vorHctUa^  a  soft  animal,  incapable  of  construct- 
ing such  a  habitation  as  the  coral,  yet  possessing  some  very 
striking  analogies  to  it.  The  simple  vorticella  is  independent, 
and  swims  at  liberty ;  not  unaptly  resembling,  at  tne  same 
time,  a  flower,  or  a  bud  just  expanded ;  appearing  to  consist 
<tf  a  body  resembling  a  calyx,  provided  with  tentacula,  that 
have  been  compared  to  stamina  or  petals.  But  if  we  proceed 
from  the  simplest  vorticella  onwards,  we  find  a  species  which 
is  immoveably  fixed,  by  a  pedicle  of  animal  fibre,  to  the  spot 
where  it  was  produced,  or  is  at  least  only  capable  of  floalmg 
through  the  water  withid  narrow  limits.  In  further  progress, 
two  are  united  by  one  stem,  and  at  length  there  are  found 
one  or  more  species,  in  which  a  single  stem  produces  nume- 
rous ramifications,  each  of  which  is  terminated  by  the  calyx- 
shaped  animal,  or  flower,  if  we  may  ko  call  it.  In  this  case, 
each  animal  is  partially  independent,  yet  all  depend  on  the 
whole ;  so  that  were  it  not  for  the  demonstration  of  its  being 
of  an  animal  nature,  it  might  be  esteemed  a  vegetable.  In 
what  way  this  mutual  dependence  and  co-operation  of  many 
animals,  to  produce  a  common  structure,  is  managed,  we  can- 
not conjecture :  but  it  might  be  imagined,  did  we  not  know 
the  indraendent  and  single  vorticella,v  that  the  ramous  one 
was  itself  but  one  animal,  and  that  the  flowers,  or  single  vor« 
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ticellae,  were  only  its  parts.  The  whole  dependence  presents 
a  singular  analogy  to  the  vegetable  identity,  where  all  the 
leaves  and  flowers  conspire  together  to  produce  and  propa- 
gate the  plant ;  so  as  almost  to  lead  us  to  conclude  that  there 
was  here  a  perfect  gradation  from  one  department  of  nature 
to  the  other. 

This  explains  the  dependence  of  the  coral  colony,  as  far  as 
one  diflSculty  can  explain  another.  The  only  difference  con- 
sists in  the  hardness  or  softness  of  the  habitation,  or  tree,  if  it 
may  be  so  called.  In  the  vorticella  it  is  a  soft  animal  matter ; 
in  the  coral  it  is  bony,  or  stony.  And  here  also  even  the 
corals  present  an  analogy  to  those  vegetables  which,  like  the 
chara  and  the  coralline,  incrust  themselves  with  calcareous 
earth,  or  to  the  equisetum,  which  secretes  a  siliceous  bark. 

To  take  the  inhabitant  of  the  madrepore  as  an  example  of 
the  animal  itself,  it  mav  be  considered  as  formed  of  the  shell, 
the  head,  a  centre,  ana  the  feet  or  hands :  the  latter  are  very 
numerous,  and  are  divided  or  split  at  the  extremities,  while 
they  surround  the  body  of  the  animal  in  the  form  of  a  circle. 
Each  of  these  feet  or  hands  embraces  a  lamella  of  the  star  of 
the  madrepore,  so  that  they  serve  both  for  the  construction 
of  the  shell,  and  for  fixing  the  animal  in  it.  The  pedicle,  or 
sinde  part  of  the  hand,  appears  to  be  of  a  muscular  nature, 
and  is  nxed  in  a  cylindrical  tube,  which  is  properly  the  body 
of  the  animal.  Within  this  is  a  stellated  body,  which  is  sup- 
posed to  be  the  head,  quick  in  its  motions ;  while  the  rays 
seem  to  be  the  tentacula  by  which  it  feed^  itself. 

The  different  species  of  corals  engaged  in  the  formation  of 
the  coral  banks  are  not  all  known ;  but  some  of  the  genera, 
at  least,  and  a  few  of  the  species,  have  been  ascertained. 
The  chief  of  these  are  madreporse  of  different  kinds ;  mille- 
poi*ae,  among  which  the  ccerulea  has  been  discovered ;  the 
tubipora  musica ;  a  caryophyllia,  a  distichopora,  and  a  coral- 
lina.  Astreae,  echini,  and  other  animals,  living  and  dying 
on  the  banks,  add  to  the  heap  of  calcareous  matter,  without 
being  properly  concerned  in  the  erection  of  the  structures. 
Frequently  also,  holothuriae,  and  other  soft  worms,  are  found 
in  the  reefs,  and  have,  by  careless  observers,  been  mistaken 
for  the  coral  animals. 

To  describe,  or  even  to  enumerate,  the  different  islands  and 
rocks  which  owe  their  existence  to  the  labours  of  the  coral 
worms,  would  be  to  enter  on  a  wide  field  of  geography.  The 
narratives  of  many  navigators,  such  as  Cook,  Kotzebue,  Flin- 
ders, and  others,  may  be  consulted  by  the  reader,  who  is 
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deuroas  of  more  mbute  information  on  this  subject;  as  it 
would  exceed  the  necessary  limits  of  this  communication,  to 
go  into  it  in  any  detail.  A  very  brief  notice  of  a  few  remark- 
able examples  is  alone  admissible* 

Nearly  all  the  islands  that  lie  on  the  south  of  the  equator^ 
between  New  Holland  and  the  western  coast  of  America,  de- 
rive either  the  whole  or  a  great  part  of  their  structure  from 
these  animals*  The  whole  of  that  sea,  and  indeed  of  some 
others,  abounds  in  coral  rocks  and  reefs,  which  are  m  a  state 
of  daily  and  rapid  increase,  and  are  probably  destined  at 
some  future  day  to  elevate  themselves  to  the  level  of  the 
water ;  to  become  first  the  seats  of  vegetation  ;  and,  in  process 
of  time,  the  habitations  of  man;  and  perhaps  ultimately  to 
produce  scarcely  less  than  a  continent  in  this  extensive 
ocean. 

Among  other  places,  these  reefs  abound  particularly  be- 
tween New  Holland,  New  Caledonia,  and  New  Guinea ;  and 
they  are  well  known  to  exist  in  great  abundance  in  the  seas 
of  the  Indian  Archipelago,  as  at  Chagos,  Juan  de  Nova,  Cos- 
ffloledo.  Assumption,  Cocos,  Amirante,  and  the  Laccadive 
and  Maldive  islands.  They  are  numerous  also,  in  the  east 
side  of  the  gulf  of  Florida ;  and  it  is  well  known  that  they 
form  a  daily  increasing  impediment  to  the  navigation  of  the 
Red  Sea. 

The  extent  of  these  reefs  and  islands  is  an  object  of  great 
curiosity  and  surprise  when  we  consider  the  apparent  feeble- 
ness of  the  means  by  which  they  are  produced,  and  the 
minuteness  of  the  agents.  An  instance  or  two  of  this  must 
suffice  here.  Tongataboo,  described  by  Cook  under  this 
misapprehended  name,  is  an  irregular  oval  of  twenty  leagues 
in  circumference,  while  its  elevation  above  the  level  of  the 
water,  reaches  to  ten  feet.  The  soundings,  from  which  the 
thickness  of  this  bed  of  rock  might  be  estimated,  have  not 
been  given,  but  these  are  known  to  be  deep  throughout  all 
this  sea,  and  may  safely  be  taken  at  not  less  than  a  nundred 
fathoms;  so  that  the  whole  forms,  what  may  be  considered  an 
enormous  stratum  of  organic  limestone.  But  the  largest 
which  appears  to  have  been  ascertained  is  the  e^reat  reel  on 
the  east  coast  of  New  Holland,  described  by  Flinders,  which 
extends  unbroken  for  a  length  of  350  miles ;  forming,  together 
with  others  that  are  more  or  less  separated  from  it,  and  from 
each  other,  a  nearly  continuous  line  of  1000  miles,  or  more  in 
leneth,  with  a  breadth  varying  from  twenty  to  fifty  miles. 
Before  such  a  mountain  of  limestone  as  this,  even  the  Apen- 
16 
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nine  almost  shrinks  in  the  comparison ;  and  that  such  a  mass 
should  have  been  produced  by  such  insignificant  means,  is  a 
just  subject  of  admiration  to  philosophical  minds,  and  of  won** 
der  to  those  which  have  not  considered  the  indefinite  powers- 
of  units  in  endless  addition. 

Although  the  greatest  depths  of  these  submarine  mountains 
have  not  been  ascertained,  they  have  been  sounded  to  SOO 
fathoms  and  more.  It  is  not  uncommon  for  navigators,  to  say 
that  they  lie  in  depths  that  are  out  of  sounding :  a  vague  mode 
of  expression  among  mariners,  as  it  is  now  known  that  the  lead 
can  DC  sent  down  without  difficulty  even  to  a  thousand  fa« 
thoms.  The  reefs,  or  the  islands  which  they  form,  are  some- 
times disposed  in  rows,  or  in  lines  more  or  less  straight :  at 
others,  they  are  accumulated  in  groups ;  and  not  unfrequently^ 
they  are  disposed  in  a  circular  or  oval  manner ;  the  latter 
disposition,  whether  on  the  small  or  great  scale,  having  a  ma- 
terial influence  on  the  form  and  nature  of  the  future  island. 

It  is  imagined,  that  their  generation  is  very  rapid ;  but  on 
this  part  of  the  subject  there  is  some  uncertainty,  while  there 
is  also  reason  to  think  that  it  has  been  somewhat  exaggerated. 
These  seas  cannot,  from  their  extent,  be  intimately  Known ; 
nor  is  it  possible  that  the  infinite  numbers  of  the  reefs  that 
exist  in  them  should  have  been  noted  down.  Even  if  they 
had,  it  is  always  an  excuse  for  an  incorrect  chart,  or,  as  in  the 
case  of  the  Alceste,  for  a  bad  reckoning,  to  assert  that  a  new 
rock  was  found  where  the  old  one  had  been  overlooked. 

On  examining  the  soundings  of  the  seas  in  which  they  lie, 
and  on  comparing  their  positions,  it  appears  probable  that  the 
various  dispositions,  as  well  as  the  places  of  the  reefs,  are  in 
a  great  measure  determined  by  the  forms  of  the  submarine 
land,  and  that  they  are  placed  on  the  tops  of  the  hills,  or  on 
the  most  elevated  parts  of  the  bottom.  When  they  form 
straight  or  curved  lines,  the  side  of  the  submarine  structure  to 
windward,  or  that  which  is  exposed  to  the  breach  of  the  sea, 
rises  almost  vertically  in  the  manner  of  a  wall ;  while  to  the 
leeward,  they  shelve  gradually  away,  so  as  to  deepen  the 
water  as  they  proceed  in  this  direction,  when,  at  the  other 
side  they  have  reached  its  surface.  It  is  supposed  that  there 
is  here  some  design  for  effecting  a  purpose  which  it  is  thought 
that  accident  can  scarcely  have  determined;  and  that  the 
intention  of  the  animal  in  thus  building  up  to  the  windward, 
was  to  procure  shelter  for  continuiqg  its  productions  to 
leeward.  Whatever  may  be  thought  of  that  supposition,  it 
is  this  abrupt  manner  of  rising  from  the  bottom  which  ren- 
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ders  them  so'  dangerous  to  ships;  as,  from  deep  soundings, 
they  may  in  a  moment  be  on  shore,  and  almost  without 
warning* 

Wiien  the  groups  are  circular,  there  are  some  peculiari- 
ties in  them,  as  well  as  in  the  results,  which  are  worthy  of 
notice*  A  number  of  detached  rocks  and  islands  are  first  ob- 
served, forming  a  chain,  which  becomes  gradually  united  in 
different  places,  so  as  to  hold  out  the  prospect  of  its  becoming 
continuous  at  some  future  day.  All  round  this,  on  the  out- 
side, the  water  is  deep,  and  the  walls  vertical ;  but  within,  it 
,  is  found  to  shoal  in  different  places,  so  as  to  convey  the  idea 
of  a  large  platform,  surrounded  by  an  elevated  margin,  with 
a  depression  in  the  middle.  In  the  smaller  circles,  when  this 
process  is  completed,  the  reefs  represent  a  circular  basin. 
This  basin  continues  to  be  salt,  and  is  a  receptacle  for  sea 
water  for  some  time,  during  which  it  continues  to  erow  shal- 
lower gradually,  as  the  animals  within  it  prolong  their  opera- 
tions upwards.  But  as  the  water  shoals,  and  the  rain  falls 
into  it,  it  at  length  becomes  freshened,  so  that  the  animals  die, 
and  the  operation  of  filling  it  up  ceases.  Thus  it  becomes  a 
fresh-water  lake,  and  forms  that  receptacle  which  is  so  com- 
mon a  feature  in  all  the  flat  islands  of  those  seas. 

Of  whatever  size  the  circle  may  be,  but  particularly  if  it  be 
large,  the  islands  begin  first  to  collect  on  the  outside  of  the 
reef,  while  within  it,  projecting  parts,  or  banks  and  rocks,  are 
scattered  in  different  places.  The  ridge,  or  dam,  to  wind- 
ward, under  the  protection  of  which  the  whole  mass  extends, 
is  produced  by  the  fragments  of  the  corals.  Whenever  they 
have  arrived  at  the  surface  of  high-water  mark,  they  cease  to 

g'ow  any  longer,  as  the  animal  cannot  live  out  of  the  waters 
ut  at  low  water,  the  reef  is  of  course  above  the  sea.  Thus 
the  force  of  the  waves  breaks  off  the  upper  parts,  and  washes 
them  onwards  to  leeward,  where  they  collect ;  while  the  ani- 
mals, still  working  upwards  on  the  windward  side,  keep  up  a 
constant  supply  of  materials  destined  to  the  same  end.  Thus 
a  bank  of  dead  matter,  or  of  fragments  and  sand,  produced 
by  the  wear  of  the  corals,  is  formed  on  the  top  of  the  living 
rode,  and  cemented  by  the  solvent  power  of  the  water  on  the 
carbonate  of  lime.  In  this  manner,  it  is  raised  above  the  level 
of  the  high-water  mark,  and  kept  smooth  by  the  surf  which 
continuafly  breaks  over  it,  until  it  is  elevated  even  beyond 
the  reach  of  the  sea.  The  sand  and  fragments  in  time  con- 
solidate, so  as  to  produce  regular  strata,  resembling  the  cal- 
careous rocks  of  Gaudaloupe,  Bermudai  Bahama,  and  other 
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West  India  islands ;  and  fragments  of  these,  forming  large 
blocks  of  stone,  are  frequently  piled  up  in  the  ridge,  and  even 
further  onwards,  till  a  large  extent  of  surface  becomes  thus 
consolidated  hy  the  aid  of  more  sand  and  fragments,  and 
iSometimes  by  that  of  shells  also,  into  a  solid  mass  of  land» 
As  the  same  process  is  also  going  on  in  the  interior  parts, 
where  the  projecting  banks  lie,  all  these  at  length  ex- 
tend and  unite ;  so  that  islands  of  any  magnitude  may  in 
this  manner  at  length  be  produced.  Occasionally,  the  lakes 
before-mentioned,  are  also  filled  up  by  the  growth  and  de- 
composition of  vegetables,  becoming  first  marshy  spots,  and» 
at  length  dry  land*  Had  it  not  become  a  sort  of  fashion  in 
philosophy  to  omit  all  consideration  of  final  causes,  I  might 
ne're  point  out  the  singular  and  beautiful  arrangement  thus 
made  for  providing  fresh  water  for  the  eventual  inhabitants 
of  islands,  which  from  their  necessary  want  of  springs,  or 
other  modes  of  supply,  could  never  have  become  the  resi- 
dence of  man  ;  of  the  improvident  being  atleast,  whose  lot  it 
must  be  to  commence  the  population  of  these  new  regions. 

The  remainder  of  the  operation  is  to  clothe  these  islands 
with  soil  and  vegetation.  This  is  the  work  of  time,  vet  it  is 
more  rapid  than  would  be  expected.  The  first  founaation  of 
it  is  laid  by  the  sand  which  the  sea  produces  from  the  de- 
struction of  the  corals,  and  by  the  sea  plants  which  take  root 
and  grow  upon  it.  Sea  birds,  finding  a  place  to  settle  in,  add 
something ;  and  at  length  the  seeds  of  various  plants  floating 
about  the  ocean  are  arrested  and  begin  to  grow,  when  a  vege- 
table covering  succeeds.  Among  these  plants,  the  most  con- 
spicuous are  the  ScsBvola,  Pandanus,  Cerbera,  Morinda,  Her- 
nandia,  and  others,  which  first  begin  to  grow  in  the  outer 
bank,  where  their  seeds  were  originally  arrested,  and  at 
length  spread  over  the  whole.  Last  of  all  comes  Man,  and 
the  island  forms  a  part  of  the  inhabited  world. 

It  is  evident,  that  islancfs  formed  on  this  principle,  can 
have  no  great  elevation  above  the  water ;  and  accordingly, 
those  which  are  entirely  flat,  are  scarcely  elevated  more  than 
five  or  six  feet  above  the  high-water  mark.  But  as  many  of 
them  are  higher,  it  is  necessary  to  resort  to  some  new  princi- 
ple for  effecting  this  purpose.  This  principle  is  that  action 
of  a  subterraneous  elevating  force,  which  forms  the  main  ob- 
ject of  this  communication ;  and  by  means  of  which  the  phe- 
nomena of  the  coral  islands  become  connected  with  those  of 
the  Italian  alluvia. 
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Toi^^ataboo,  already  mentioned,  is  ten  feet  above  the  high- 
water  mark ;  which  is  a  greater  elevation  than  can  be  pro- 
duced by  the  action  of  the  sea,  supposing  that  the  whole  of 
that  space  consisted  of  fragments  such  as  have  been  described, 
and  not  of  perfect  corals,  which  cannot  rabe  themselves  to 
the  least  distahce  above  the  sea.  But  Captain  Cook  observed 
in  many  islands,  that  the  corals,  with  all  their  characters  as 
perfect  as  if  they  had  been  alive,  were  found  at  elevations  of 
even  a  hundred  feet  above  this.  It  is  very  certain,  that  the 
ocean  coald  not  have  been  depressed  by  that  quantity,  or  ra- 
ther that  it  never  could  have  stood  a  hundred  feet  higher 
than  It  does  at  present ;  so  that  we  must  conclude  that  this 
island  has  been  elevated.  Though  certain  geological  theorists 
should  even  choose  to  imagine  this,  there  are  still  sufficient 
proofs  here  of  the  elevation  of  the  submarine  land.  It  is  not 
difficult  to  trace  the  causes  to  which  this  is  owing,  which  have 
effected  in  the  bottom  of  the  ocean,  the  changes  necessary  for 
the  production  of  these  results :  and  it  will  be  seen,  that  they 
must  have  depended  on  the  action  of  volcanic  powers.  We 
shall  be  at  no  loss  in  discovering  the  actual  existence  of  this 
cause  in  many  places,  but  the  following  islands  will  afford  as 
convenient  and  satisfactory  proofs  of  it  as  any  other. 

If  we  take  the  two  islands  of  Tongataboo  and  Eeooa,  we 
shall  find  that  they  form  the  first  link  in  this  chain,  and  one 
which  is  peculiarly  valuable,  from  the  proximity  of  these  two 
tracts  of  coral  land.  Eeooa  is  separated  from  the  former  by 
a  distance  of  only  twenty  miles.  This  island  consists  of  a 
hill  of  considerabfe  elevation,  although  its  height  is  unfortu- 
nately not  given  in  Cook's  narrative.  This  omission,  how- 
ever, is  not  of  any  moment  for  the  present  purpose,  as  the 
essential  circumstance  is,  that  coral  was  observed  on  it  at 
300  feet  above  the  level  of  the  sea,  continuing  to  near  the 
summit.  The  soil  above  the  coral  is  described  as  consisting 
of  a  soft  yellow  sandstone  and  a  reddish  clay.  Now  the  po- 
sition of  the  coral  here  is  such  as,  even  in  a  greater  degree 
than  in  the  preceding  instances,  to  indicate  the  former  exist- 
ence of  a  force  which  must  have  raised  it  to  that  height  above 
the  level  of  the  sea.  From  the  proximity  of  these  two  islands, 
it  is  also  probable  that  both  of  them  were  raised  by  the  same 
force,  and  at  the  same  time ;  and  that  the  chief  power  was 
exerted  under  Eeooa,  while  the  much  lower  islana  of  Tonga- 
taboo was  raised  to  so  inconsiderable  a  height,  comparatively, 
because  it  lay  on  the  verge,  or  towards  the  evanescent  mar- 
gin of  the  expansive  and  elevating  force.    No  other  cause  is 
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adequate  to  the  production  of  these  effects,  and  it  is  evident 
that  the  action  which  produced  the  greatest,  is  abo  capable 
of  accounting  for  the  least,  of  these. 

Now,  although  it  may  be  said  that  no  volcano  exists  ia 
Eeooa,  and  that  such  a  cause  cannot  therefore  be  admitted, 
it  will  be  sufficient  to  'show  that  volcanoes  hate  in  other  in* 
stances,  and  in  this  sea,  exerted  that  verj  actioiv^nd  in  such 
a  manner,  that  the  coral  rises  upon  the  sides  of  the  volcanic 
mountain ;  proving,  in  these  cases,  what  may  safely  be  infer* 
red  in  the  others,  that  it  is  not  only  capable  of  producing  the 
required  effects,  but  that,  in  these  instances,  it  has  actually 
produced  them.  That  force,  therefore,  which  has  exerted  its 
action,  so  as  entirely  to  erupt  the  volcanic  matter,  may  well 
be  allowed  to  have  also  exerted  that  much  less  one,  which 
was  sufficient,  as  in  the  case  of  earthquakes,  to  alter  the  level 
of  the  submarine  land. 

It  is  possible  that  the  volcanic  action  may  here  have  been 
exeVted  under  Eeooa  itself,  as  the  nature  of  the  summit  of 
the  hill  is  not  described  bv  Cook.  On  other  occasions  he 
has  neglected  to  notice  volcanic  rocks  where  we  now  know 
that  they  exist ;  and  this  is  a  subject  which  did  not  excite 
the  attention  of  Mariner.  But  whether  this  be  the  case  or 
not,  the  presence  of  a  volcano  in  this  group  of  islands  is  es* 
tablished.  Toofooa  contains  one  which  is  always  burning, 
and  this  island  is  only  seventy  miles  distant  from  Tongataboo. 
The  small  island  Kao,  about  three  miles  from  Toofooa,  is  also 
described  as  a  cone,  so  that  it  is  probably  also  of  the  same 
nature. 

There  is  indeed  reason  to  think  that  a  volcanic  force  has 
been  exerted  very  extensively  in  this  part  of  the  south  Pa- 
cific Ocean.  In  Cook's  arrangement,  upwards  of  150  islands 
are  associated  under  the  term  Friendly  Isles,  and  of  these 
thirty-five  are  hilly.  Otaheite,  in  the  same  sea,  is  of  this  form, 
and  so  are  Bolobola  and  Eimeo.  Though  he  has  not  men- 
tioned volcanic  rocks  among  these  islands,  it  is  now  known 
that  they  occur  in  many  places,  and  there  are  three  burning 
volcanoes  even  in  the  Friendly  Isles. 

In  further  confirmation  of  this  view,  Eap,  which  lies  to  the 
westward  of  the  Caroline  Islands,  is  a  seat  of  volcanic  enerey. 
Earthquakes  are  here  frequent  and  violent,  according  to  Kot- 
zebue.  He  further  remarks,  that  when  Ulea  trembles,  all 
the  coral  reefs  in  the  vicinity  are  shaken.  In  the  north  Pa- 
cific also,  coral  is  found  in  Owhyhee,  inland  and  above  the 
sea ;  and  in  this  island,  Mouna  Koa,  and  probably  all  the 
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rest  of  this  lofty  mountainous  group,  are  formed  of  rolcanic 
rocks. 

These  facts  complete  the  chain  of  evidence  in  a  manner 
that  must  satisfy  every  reasoning  mind  as  to  the  causes  which 
have  raised,  even  the  lowest  of  the  elevated  islands,  above 
the  level  of  the  ocean.  It  is  unnecessary  to  enlarge  on  a 
question  so  obvious.  But  the  elevation  of  volcanic  islands  in 
other  seas,  mentioned  at  the  commencement  of  this  paper, 
serves  to  illustrate  and  confirm  these  reasoning.  Those  phe- 
tiomena  which  have  been  detailed  in  the  first  division  of 
this  article,  confirm  also,  as  they  receive  illustration  from 
that  which  has  now  been  described.  In  the  same  way  the 
changes  in  the  level  of  the  land  adjoining  t6  many  well  known 
terrestrial  volcanoes,  which  have  been  accompanied  by  the 
tremendous  phenomena  of  earthquakes,  would  also  serve  to 
establish  the  truth  of  this  explanation,  could  any  further  con- 
firmation of  a  conclusion  so  obvious  be  required. 

In  terminating  these  remarks  on  the  coral  islands,  it  will 
not  be  uninteresting  to  observe,  that  analogous  appearances 
occur  in  the  volcanic  islands  of  the  African  coast.  Secon- 
dary limestones  are  found  lying  upon  those  rocks,  which  are 
the  produce  of  fire,  containing  marine  remains,  yet  elevated 
above  the  surface  of  the  ocean.  If  the  elevation  of  these 
strata,  abstractedly  considered,  should  be  thought  to  prove 
nothing  more  than  what  may  be  inferred  from  the  analogous 
appearances  that  are  to  be  seen  all  over  the  world,  it  must  be 
recollected,  that  there  is  here  present,  not  only  an  obvious 
and  active  cause,  su£Bicient  to  raise  them  from  the  bottom  of  the 
sea,  but  that  the  actual  agency  of  that  power  in  analogous 
cases,  is  proved  by  the  phenomena  of  the  islands  now  de- 
scribed. As  far  as  it  is  a  question  of  relative  antiquity  alone, 
there  may  be  differences  in  the  results,  or  in  the  present  ap- 
pearances ;  but  the  strength  of  the  general  argument  derived 
from  them  remains  undiminished. 

As  it  is  not  here  my  object  to  extend  these  inferences  to 
the  general  derangements  and  elevations  of  the  strata  of  the 
globe,  1  shall  leave  the  preceding  facts  to  make  that  impres- 
sion which  geologists  may  permit,  according  to  their  several 
views  or  prejudices.  But  there  remains  a  chemical  question 
respecting  the  generation  of  coral  islands,  which  is  extremely 
obscure,  but  which  is  also  highly  interesting,  not  only  as  it 
relates  to  the  production  or  collection  of  these  enormous 
masses  of  calcareous  earth,  but  as  it  bears  on  the  formation 
of  the  ordinary  stratified  limestones* 
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Danube  was  pretty  uniform  throughout  the  twenty-four  hours, 
being  highest,  6^  F.  or  62 J^  F.  between  12  and  2  o'clock, 
and  about  one  degree  less  before  sunrise,  and  the  tempera- 
ture of  the  air  from  61®  to  7S^  F.  during  the  day,  and  from 
61®  to  54®  F.  duringthe  night.  Below  Passau,  the  Inn  and 
the  |lz  flow  into  the  Danube.*  On  examining  the  tempera- 
ture of  these  rivers  at  six  o'clock,  a.  h.  June  11th,  that  of 
the  Danube  was  found  to  be  6$®  F.,  that  of  the  Inn  56|®  F., 
and  that  of  the  Ilz  56®  P. :  the  temperature  of  the  atmo- 
sphere on  the  banks  where  their  streams  mixed,  was  54®. 
The  whole  surface  of  the  Danube  was  covered  with  a  thick 
fog;  on  the  In/i  there  was  a  slight  mist,  and  on  the  Ilz  barely 
a  haziness,  indicating  the  deposition  of  a  very  small  quantity 
of  water.  About  100  yards  oelow  the  place  where  the  three 
rivers  joined,  the  temperature  of  the  central  part  of  the  Da- 
nube was  59®  F.,  and  here  the  quantity  of  mist  was  less  than  on 
the  bed  of  the  Danube  before  the  junction ;  but  about  half  a 
mile  below,  the  warmer  water  had  again  found  its  place  at  the 
surface,  and  the  mist  was  as  copious  as  before  the  union  of  the 
three  rivers.  June  12th,  the  evening  was  cloudy,  and  the 
temperature  of  the  atmosphere  remained  till  after  dark  higher 
than  that  of  the  river,  being,  when  the  last  observation  was 
made,  63®  F.  when  there  was  not  the  slightest  appearance 
of  mist.*  The  sky  was  clearer  before  sunrise  on  the  1 3ih,  and 
the  thermometer,  immediately  after  sunrise,  in  the  air  above 
the  river,  stood  at  55  J**  F.,  the  temperature  of  the  Danube  be- 
ing 61®  F. ;  a  thin  mist  was  seen  immediately  above  the  river; 
tut  there  being  no  mass  of  vapour  to  exclude  the  sun-beams, 
it  rapidly  disappeared,  and  was  not  visible  a  few  feet  from 
the  surface ;  and  in  half  an  hour  the  whole  atmosphere  was 
perfectly  transparent. 

.  In  passing  along  the  Rhine  from  Cologne  to  Coblentz,  May 
31st,  and  June  2d  and  3d,  the  nights  being  very  clear,  the  same 
phenomenon  of  the  formation  of  mist,  was  observed,  precisely 
under  the  same  circumstances ;  but  as  I  could  examine  the 
temperature  of  the  air  and  of  the  river  only  close  to  the  'banks, 
and  in  two  or  three  situations,  my  observations  were  less  pre- 
cise and  less  numerous ;  the  mist  formed  later  in  the  evening, 
and  disappeared  sooner  in  the  morning  than  on  the  Danube ; 
which  was  evidently  owing  to  the  circumstances  of  the  atmo- 


*  Tke  Danoibe  wai  greeiuBh,  the  Inn  had  a  milkj  blaeneu,  the  lis  wai 
fer£ecdj  peUucid ;  but  from  the  rabidity*  with  which  the  Inn  descended^ 
ita  waters  at  this  spot  gave  their  tint  to  the  whole  surface. 
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Shere  being  warmer  and  the  river  colder,  the  temperature  of 
e  one  being  from  66^  to  75^  F»  during  the  day,  and  that  of 
the  river,  where  I  examined  it,  from  59^  to  60^  F. 

July  11th.  I  examined  the  temperature  of  the  Raab  near 
Kermond  in  Hungary,  at  7  o'clock,  p.  m.  and  found  it  65^ 
P.,  that  of  the  atmosphere  being  72^  F.  During  the  whole 
evening  there  were  some  thin  fleecy  clouds  in  the  western  sky, 
which  oeing  lighted  up  by  the  setting  sun,  greatly  interfered 
with  the  cooling  by  radiation  from  the  earth,  and  at  half  past 
nine,  the  thermometer,  in  the  atmosphere,  was  still  69^  F,  and 
at  half  past  ten  67^  F.,  when  there  was  not  the  slightest  ap- 
pearance of  mist.  In  the  morning,  before  sunris^e,  the  tempe- 
rature of  the  atmosphere  on  the  banks  was  61^  F.,  that  of  the 
river  64^  F.,  and  now  the  bed  of  the  river  was  filled  with  a 
white  thin  mist,  which  entirely  disappeared  half  an  hour  af- 
ter sunrise. 

I  made  similar  observations  on  the  Save  in  Carniola,  in  the 
end  of  August;  on  the  Izonzo  in  the  Friul,  in  the  middle  of 
September ;  on  the  Po  near  Ferrara,  in  the  end  of  September ; 
and  repeatedly  on  the  Tiber,  and  on  the  small  lakes  in  the 
Campagna  of  Korae,  in  the  beginning  of  October;  and  I  have 
never  in  any  instance  observed  the  formation  of  mist  on  a 
river  or  lake,  when  the  temperature  of  the  water  has  been 
lower  than  that  of  the  atmosphere,  even  when  the  atmosphere 
was  saturated  with  vapour.  It  might  at  first  view  be  suppo- 
sed, that  whether  the  cooling  cause  existed  in  the  water  or  the 
land,  the  same  consequences  ought  to  result ;  but  the  peculiar 
properties  of  water,  to  which  I  referred  in  the  beginning  of 
the  paper,  render  this  impossible.  Water  in  abstracting  heat 
from  the  atmosphere  becomes  lighter,  and  the  warmer  stra- 
tum rests  on  the  surface,  and  its  operation  in  cooling  the  at- 
mosphere is  extremely  slow ;  besides,  the  cooled  atmospheric 
stratum  remains  in  contact  with  it,  and  water  cannot  be  de- 
posited from  vapour,  when  that  vapour  is  rising  into  an  atmo-' 
sphere  of  a  higher  temperature  than  its  own  ;  and  the  law  holds 
good,  however  great  the  difference  of  temperature.  Thus, 
August  26th,  at  sunset,  the  day  after  a  heavy  fall  of  rain, 
and  when  the  atmosphere  was  exceedingly  moist,  I  ascertain- 
ed the  temperature  of  the  Drave  near  Spital  in  Carinthia,  and 
though  it  was  14^  F.  below  that  of  the  air,  yet  the  atmo- 
sphere above  the  river  was  perfectly  transparent. 

It  may  be  ima^ned,  that  without  any  reference  to  the  cool- 
ing agencies  of  air  from  the  land,  mist  may  form  upon  rivers 
and  lakes,  merely  from  the  loss  of  heat  by  radiation  from  the 
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air,  or  the  vapour  itself  immediately  above  the  water ;  and 
that  the  phenomenon  is  merely  one  oi  the  formation  of  vapour, 
the  source  of  heat  being  in  the  water ;  audits  deposition,  the 
siource  of  cold,  being  in  the  atmosphere ;  but  it  is  extremely 
improbable,  that  air,  or  invisible  vapour,  at  common  tempera- 
tures, can  lose  any  considerable  quantity  of  heat  by  radiation ; 
and,  if  mist  could  be  formed  from  such  a  source,  it  must  al^ 
ways  be  produced  to  a  great  extent  upon  the  ocean  in  calm 
weather  during  the  night,  particularly  under  the  line, 'arid  be- 
tween the  tropics,  which  the  journals  of  voyages  sufficiently 
prove  is  not  the  case.  I  have  myself  had  an  opportunity  of 
making  some  observations  which  coincide  with  this  view. 
During  a  voyage  to  and  from  Pola,  I  passed  the  nights  of  Sep-^ 
tember  3d,  5th,  and  6th,  off  the  coast  of  Istria ;  there  was  very 
little  wind  on  either  of  the  nights,  and  from  sunset  till  nearly 
midnight  it  was  perfectly  calm  in  all  of  them.  On  the  3d  it- 
was  cloudy,  and  the  lightning  was  perceived  from  a  distant 
thunder  storm,  and  the  vessel  was  never  far  from  the  shore : 
but  on  the  5th  and  6th  the  sky  was  perfectly  clear,  and  ,the 
zodiacal  light,  after  sunset,  wonderfully  distinct  and  brilliant, 
particularly  on  the  5th,  and  we  passed  by  the  help  of  oars 
from  two  to  eight  miles  from  the  snore.  The  temperature  of 
the  sea  at  sunset  was  16^  F.,  on  the  5lh  77°  F.,  on  the  6th,  that 
of  the  atmosphere  immediately  abpve  it,  78®  and  79'  F.  On 
the  5th  at  midnight,  about  five  miles  from  the  shore,  the  tem- 
perature of  the  sea  was  74®  F.  and  that  of  the  atmosphere  75* 
F.,  and  on  the  6th,  at  the  same  hour,  at  abotft  four  miles  from 
the  shore,  the  temperature  of  the  sea  was  73"  F.,  and  that  of 
the  atmosphere  75"  F.  There  was  not  the  slightest  appearance 
of  mist  on  cither  of  these  nights  on  the  open  sea,  or  at  any  dis- 
tance from  the  land  :  but  close  under  the  hills  of  Istria  there 
was  a  slight  line  of  haze  visible  before  sunrise,  which  was 
thickest  under  the  highest  land ;  and  as  we  approached  at 
sunrise,  on  the  7th,  the  mountains  of  the  Friul,  the  tops  of 
those  nearest  to  Trieste  were  seen  rising  out  of  a  thick  white 
mist,  which  did  not  reach  a  quarter  of  a  mile  from  the  shore. 
After  mists  have  formed  above  rivers  and  lakes,  tlieir  in- 
crease seems  not  only  to  depend  upon  the  constant  operation 
of  the  cause  which  originally  produced  them,  but  likewise  up- 
on the  radiation  of  heat  from  the  superficial  particles  of  water 
composing  the  mist ;  which  produces  a  descending  current  of 
cold  air  in  the  very  body  of  the  mist,  whilst  the  warm  water 
continually  sends  up  vapour :  it  is  to  these  circumstances,  that 
the  phenomena  must  be  ascribed  of  mists  from  a  river  or 
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lake,  scMnetimes  arising  considerably  above  the  surrounding 
hills.  I  have  often  witnessed  this  appearance  during  the 
month  of  October,  after  very  still  and  very  clear  nights,  in  the 
Campagna  of  Rome,  above  the  Tiber,  and  on  Monte  Albano 
over  the  lakes  existing  in  the  ancient  craters  of  this  extin- 
ruished  volcano,  and,  in  one  instance,  on  the  17th  of  October, 
before  sunrise,  there  not  being  a  breath  of  wind,  a  dense  white 
cloud  of  pyramidal  form  was  seen  on  the  site  of  Alban 
lake,  and  rising  far  above  the  highest  peak  of  the  mountain, 
its  form  gradually  changed  after  sunrise,  its  apex  first  disap- 
ed,  and  its  body,  as  it  were,  melted  away  in  the  sun* 


Where  rivers  rise  firom  great  sources  in  the  interior  of 
rocks  or  strata,  as  they  have  the  mean  temperature  of  the 
climate,  mists  can  rarely  form  upon  them,  except  in  winter, 
or  late  in  autumn,  or  early  in  sprine.  In  passing  across 
the  Apennines,  October  1st,  2d,  and  3a,  1818,  there  having 
been  much  rain  for  some  days  preceding,  and  the  nights 
being  very  clear,  I  observed  the  beds  of  all  the  rivers  in  the 
valleys  filled  with  mist,  morning  and  evening,  except  that  of 
.the  Clitumnus  near  its  source,  in  which  there  was  no  mist,  and 
this  river  rises  at  once  from  a  limestone  bed,  and  when  I  ex- 
amined it,  at  half  past  six  o^cIock,  a.  m.  October  3d,  was  7^^ 
lower  than  the  atmosphere.  Great  dryness  in  the  air,  or  a 
current  of  dry  air  passing  across  a  river,  will  prevent  the  for- 
mation of  mist,  even  when  the  temperature  of  the  water  is 
much  higher  than  that  of  the  atmosphere:  thus  on  the  14th 
of  June,  near  Mautern,  though  the  Danube,  at  five  in  the 
morning,  was  61®  F.  and  the  air  only  54^,  yet  there  was 
no  mist;  but  a  strong  easterly  wind  blew,  and  from  the 
rapidity  with  which  water  evaporated,  it  was  evident  that 
this  wind  was  in  a  state  of  extreme  dryness.  The  Tiber  has 
fiimished  me  with  a  number  of  still  more  striking  examples. 
October  13th,  the  night  having  been  very  clear,  on  arriving 
at  the  Ponte  Molle,  at  half  past  six  in  the  morning,  I  found  no 
mist  on  the  river,  yet  the  temperature  of  the  air  immediately 
above  it  was  48^  F.,  and  that  of  the  river  56^  F.,  a  strong 
north  wind  blew,  which  indicated,  by  the  hydrometer,  a  de- 
gree of  dryness  of  55*,  and  this  part  of  the  river  was  expo- 
sed to  it ;  but  the  valley  above,  where  the  river  was  sheltered 
from  the  wind,  was  rail  of  mist,  and  the  mist  in  rising  to 
the  exposed  level  might  be  seen,  as  it  were,  dissolving,  pre- 
senting thin  strias,  which  never  reached  abov^  a  certain  ele- 
vation, and  many  of  which  disappeared  a  few  seconds  after 
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the  J  rose.  From  the  13th  to  the  25th  of  October,  during 
which  time  the  tramontane  or  north  wind  blew,  I  witnessed 
repeatedly  the  same  phenomenon,  and  in  the  whole  of  this 
time,  there  was  only  one  morning  when  there  was  ^ o  mist  in 
the  sheltered  valleys,  and  the  cause  was  perfectly  obvious ; 
the  night  had  been  very  cloudy,  and  the  thermometer,  before 
sunrise,  indicated  a  difference  of  only  one  degree  in  the  at- 
mosphere below  that  of  the  river. 

It  is  not  my  intention  to  discuss  the  general  subject  of  the 
deposition  of  water  from  the  atmosphere,  in  this  paper ;  but 
merely  to  describe  a  local  cause  of  considerable  extent  and 
variety  in  its  modifications :  and  which  is  not  without  an 
effect  m  the  economy  of  Nature,  for  verdure  and  fertility,  in 
hot  climates,  generally  follow  the  courses  of  rivers,  and  by 
the  operation  of  this  cause,  are  extended  to  the  hills,  and 
even  to  the  plains  surrounding  their  banks. 


Art.  XVII. — Account  of  Ma  Barton's  Method  of  making  the 
Iris  Metal  ornaments^  or  of  ornamenting  Steely  and  other 
Metals  with  Prismatic  Colours.    [£cltn.  PhiL  Jour.'] 

The  production  of  the  prismatic  tints,  by  scratches  upon 
the  surfaces  of  metallic  ana  transparent  bociies,  was  first  ob- 
served by  the  celebrated  Boyle.  They  were  particularly 
studied  by  Mazeas  and  Mr  "Brougham ;  and  Dr  Thomas 
Young  afterwards  examined  them  with  particular  care,  and 
ranked  them  in  the  class  of  optical  phenomena,  known  by  the 
name  of  the  "  Colours  of  striated  Surfaces." 
.  Dr  Young's  experiments  were  made  on  the  prismatic  co- 
lours displayed  in  Mr  Coventry's  micrometers,  consisting  of 
parallel  lines  drawn  upon  glass,  at  the  distance  of  j-iv^h  of  an 
inch.  Each  of  these  lines  he  found  to  consist  of  two  or  more 
fmer  lines,  at  the  distance  of  somewhat  more  than  ^th  of  that 
of  the  adjacent  lines.  Dr  Young  ascribes  these  colours  to 
the  interference  of  two  portions  of  light,  the  one  reflected 
from  one  side  of  the  groove,  and  the  other  portion  from  the 
other  side ;  and  he  concludes,  that  there  is  a  striking  analogy 
between  this  separation  of  colours,  and  the  production  of  a 
musical  note,  by  successive  echoes  from  equidistant  iron 
palisades. 
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This  class  of  colours  was  afterwards  investigated  by  Dr 
feewster,  as  exhibited  in  motherof-pearl,  and  in  various 
other  ways.  He  found,  by  the  aid  of  the  microscope,  that 
they  arose  from  grooves  in  its  surface ;  that  they  were  pro^ 
duced  when  the  flat  surface  was  unpolished,  and  that  they 
could  be  communicated  to  wax,  gum-arabic,  tinfoil,  the  fusibie 
metal,  and  even  to  lead,  bv  hard  pressure,  or  the  blow  of  a 
hammer.  He  determined  also,  that  the  mottled  colours  upon 
ail  bodies  with  an  imperfect  polish,  and  the  scratches  or 
grooves  upon  polished  metals,  could  be  communicated  to  wax, 
and  other  substances.* 

The  same  structure  which  gives  these  communicable  co- 
lours,  he  succeeded  in  producing  artificially  on  the  surface  of 
calves-feet  jelly,  that  had  been  boiled  for  a  considerable  time. 
This  surface  was  covered  with  corrugations,  but  totally  un- 
connected with  these  corrugations,  he  discovered  with  a 
powerful  microscope,  the  same  minute  grooves  which  exist 
in  mother-of-pearl,  and  they  were  so  near  one  another, 
that  some  thousands  of  them  must  have  been  contained  in  a 
single  inch.  These  grooves  were  completely  invisible  to  the 
unassisted  eye,  but  they  gave  in  a  very  distinct  manner,  the 
colours  of  mother-of-pearl. 

Mr  Barton,  of  the  mint,  a  gentleman  well  known  for  his 
ingenuity  and  his  mechanical  attainments,  has  recently  con- 
ceived tKe  happy  idea  of  ornamenting  steel,  and  other  arti- 
cles, with  the  colours  of  striated  surfaces,  and  has  secured,  by 
patent,  the  exclusive  privilege  of  applving  this  principle  to 
practical  purposes.  The  excellence  of  Mr  Barton's  engine 
nas,  no  doubt,  enabled  him  to  execute  this  kind  of  work,  with 
a  beauty  and  precision  which  no  other  person  can  hope  to 
imitate.  The  engine  which  he  uses  was  given  to  him  by  his 
father-in-law,  the  late  celebrated  Mr  Harrison.  It  was  con- 
structed by  Mr  Harrison  himself,  and  its  merits  depend 
chiefly  on  the  beauty  and  correctness  of  the  screw ;  the  ap- 
paratus for  cutting  which,  by  an  excellent  inclined  plane,  also 
accompanied  the  engine.  The  plate  in  the  screw  is  not  di- 
vided niffher  than  the  2000dth  part  of  an  inch ;  but  Mr  Bar- 
ton has  drawn  divisions  on  steel  and  glass  so  minute  as  the 


*Dr  Brewster  also  succeeded  in  commanicatin^  the  colonn  from  one 
ineceof  wax  to  another  piece  of  wax,  and  from  this  second  piece  to  a  third 
piece*  By  a  little  precaution,  ^  sunk  impression  may,  upon  the  same  prin- 
ciple, be  taken  from  a  wax  seal,  upon  another  piece  of  wax ;  and  this  may 
be  used,  for  a  loi^  time,  to  give  impressions  nearly  as  distinct  as  the  origi- 
nal seal.  If  the  piece  of  wax  to  be  used  ii  hardened  with  lac,  it  will  last 
stiU  longer. 


IfiS         Mr  BartonU  Method  of  ornamenting  Metals 

10,000dth  part  of  an  inch.  In  drawing  lines  of  2000  in  an 
inch,  Mr  Barton  often  leaves  out  one  line  intentionally  \  and 
One  of  the  greatest  proofs  of  the  stability  of  the  engine  is,  ihat 
after  having  taken  off  the  brass  table,  with  the  work  upon  it, 
(when  the  omission  is  distinctly  perceived,)  he  can  restore  it 
to  its  place,  and  introduce  the  line,  without  its  being  distin- 
guishable from  the  rest* 

In  applying  the  principle  of  striated  colours  to  ornament 
8teel,  tne  effect  or  pattern  is  produced  upon  the  polished  sur- 
face, by  the  point  of  a  diamond,  so  that  either  the  whole,  or  a 
part  of  the  surface,  is  covered  with  lines  or  grooves,  whose 
distance  may  vary  from  the  1000th  to  the  10,000th  of  an  inch. 
When  these  lines  are  most  distant,  the  prismatic  images  of 
the  candle,  or  any  luminous  body,  seen  by  reflection  from  the 
polished  surface,  are  nearest  one  another  and  the  common 
colourless  image ;  and  when  the  lines  are  least  distant,  the 
coloured  images  are  farthest  from  one  another,  and  the  co- 
lours are  most  vivid. 

In  day-light,  the  colours  produced  by  these  minute  grooves 
are  scarcely  distinguishable,  unless  at  the  boundary  between 
a  dark  and  a  luminous  object ;  and  we  conceive  that  their 
brilliancv  will  be  very  much  impaired,  even  with  artificial 
lights,  when  they  are  disnersed  by  the  interposition  of  globes 
or  hemispheres  of  ground  glass. 

In  sharp  lights,  however,  and  particularly  in  that  of  the 
sun,  the  colours  shine  with  extraordinary  brilliancy,  and  the 
play  of  tints  which  accompany  every  uimmous  image,  can 
only  be  equalled  by  their  matchless  exhibition  in  the  reflec- 
tions of  the  diamond.  The  surface  of  fine  steel,  therefore, 
when  erooved  by  such  a  skilful  hand  as  Mr  Barton^s,  is  pecu- 
liarly fitted  for  imitative  jewels,  and  other  articles  of  female 
dress ;  and  we  have  no  doubt,  that  it  will  find  an  application 
to  many  other  purposes,  both  of  use  and  ornament. 

The  divisions  which  Mr  Barton  most  commonly  uses  for 
his  metal  ornaments  are  2000  to  an  inch ;  but  when  the  mate- 
rial is  good,  his  engine  enables  him  to  divide  to  5000  and 
10,000.  When  the  lines,  however,  are  so  close,  the  labour  is 
very  great ;  but  the  beauty  of  the  work  is  generally  a  com- 
pensation for  the  time  bestowed  upon  it,  as  the  strength  of  the 
colours  increases  with  the  number  of  lines.  The  depth  of 
the  line,  Mr  Barton  finds  to  have  great  effect  in  prooucing 
brilliancy,  owing  to  the  increase  in  the  quantity  ot  reflected 
light;  and  he  is  in  some  measure,  enabled  to  judge  of  the 
depth,  by  the  faintness  of  the  reflected  image  of  his  eye, 
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when  looking  perpendicularly  at  the  steel ;  until,  at  last,  by 
totally  removing  the  original  surface,  in  consequence  of  the 
edges  of  the  cut  meeting,  the  whole  surface  looks  black,  and 
the  eye  is  no  longer  seen. 

Sings  the  preceding  notice  was  written,  Mr  Barton  has  had 
the  kindness  to  favour  us  with  various  specimens  of  the  orna- 
ments executed  by  his  engine,  and  high  as  our  expectations 
were,  we  confess  they  were  greatly  surpassed  by  the  work 
itself. 

Some  of  the  specimens  are  struck  from  steel  dies,  contain- 
ing the  grooved  pattern,  and  it  is  singular  to  observe  the  per- 
fection with  which  the  impress  of  such  delicate  work  has  been 
conveyed. 

In  one  of  the  patterns  on  polished  steel,  a  spiral  line,  be- 
ginning at  the  centre,  advances  to  the  circumference  of  a  cir- 
cle, about  fths  of  an  inch  in  diameter,  each  coil  of  the  spiral 
keeping  at  the  distance  of  about  ^i^th  of  an  inch  from  the 
one  adjacent  to  it.  When  the  eye,  held  close  to  this  speci- 
men, views  a  lighted  candle  reflected  from  the  grooved  sur- 
face, it  appears  surrounded  with  a  series  of  the  most  brilliant 
concentric  rings  of  coloured  light,  passing  into  a  sort  of  tinted 
radiance  of  exquisite  beauty. 

When  these  minute  grooves  were  drawn  by  Mr  Barton 
upon  rock-crystal,  he  was  surprised,  upon  taking  it  from  the 
engine,  to  perceive  no  traces  whatever  of  his  work*  The 
lines,  indeed,  are  so  fine,  that  it  is  impossible  to  discover,  even 
by  the  aid  of  a  microscope,  any  roughness  or  diminution  of 
polish,  although  its  whole  surface  is  covered  with  grooves,  in 
two  directions  transverse  to  each  other,  and  at  the  distance  of 
the  2000th  part  of  an  inch.  The  moment,  however,  we  ex- 
pose it  to  the  sun,  or  the  light  of  a  candle,  we  discover  the 
existence  of  the  grooves,  from  the  faint  prismatic  images  on 
each  side  of  the  candle. 

We  trust  that  Mr  Barton's  ingenuity  will  be  amply  re- 
warded by  the  public  taste ;  and  the  only  regret  we  feel  is, 
that  he  should  have  taken  out  his  patent,  before  Mr  Wrottes- 
ley's  bill,  or  some  other  enactment,  shall  have  secured  to  in- 
ventors,  the  just  advantage  of  their  labours,  and  put  an  end 
to  that  fallacious  system  of  nominal  privileges,  which  has 
ruined  so  many  ingenious  and  enterprising  inaividuals. 

Of 
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Art.  XVIII.— On  the  Alloys  of  Steel.  By  J.  Stodart,  Esq. 
F.  R.  S«,  and  Mr  M.  Faradat,  Chemical  Assistant  in  the 
Royal  Institution.*    ^Lond.  PhiU  Jtfag.] 

The  alloys  of  steel  made  on  a  small  scale  in  the  laboratory 
of  the  Royal  Institution  proving  to  be  good,  and  the  experi- 
ments having  excited  a  very  considerable  degree  of  interest, 
both  at  home  and  abroad,  gave  encouragement  to  attempt  the 
work  on  a  more  extended  scale ;  and  we  have  now  the  plea- 
sure of  stating,  that  alloys  similar  to  those  made  in  the  Royal 
Institution,  have  been  made  for  the  purpose  of  manufacture ; 
and  that  they  prove  to  be,  in  point  of  excellence,  in  every  re- 
spect equal,  if  not  superior,  to  the  smaller  productions  of  the 
laboratory.  Previous,  however,  to  extending  the  work,  the 
former  experiments  were  carefully  repeated,  and  to  the  re- 
sults were  added  some  new  combinations,  namely,  steel  with 
palladium,  steel  with  iridium  and  osmium,  and  latterly,  steel 
with  chromium.  In  this  last  series  of  experiments  we  were 
particularly  fortunate,  having  by  practice  acquired  consider- 
able address  in  the  management  of  the  furnaces,  and  suc- 
ceeded in  procuring  the  best  fuel  for  the  purpose.  Notwith- 
standing the  many  advantages  met  with  in  the  laboratory  of 
the  Royal  Institution,  the  experiments  were  frequently  ren- 
dered tedious  from  causes  often  unexpected,  and  sometimes 
difficult  to  overcome ;  among  these,  the  failure  of  anicibles 
was  perhaps  the  most  perplexing.  We  have  never  yet  found 
a  crucible  capable  of  bearing  the  high  degree  of  temperature 
required  to  produce  the  perfect  reduction  of  titanium ;  indeed 
we  are  rather  disposed  to  question  whether  this  metal  has 
ever  been  so  reduced :  our  furnaces  are  equalt  (if  any  are) 
to  produce  this  effect,  but  hitherto  we  have  failed  in  procu- 
ring a  crucible. 

The  metals  that  form  the  most  valuable  alloys  with  steel 
are  silver,  platina,  rhodium,  iridium  and  osmium,  and  palla- 
dium ;  all  of  these  have  now  been  made  in  the  large  way, 
except  indeed  the  last  named.  Palladium  has,  for  very  ob- 
vious reasons,  been  used  but  sparingly;  four  pounds  of  steel 
with  tIt  part  of  palladium,  have  however  been  fused  at  once, 


*  Firit  published  in  the  Philosophical  Transactions, 
t  We  have  sacceeded  in  fusing  in  these  furnaces  rhodium,  and  also, 
though  imperfectly,  platinum  in  crucibles. 
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and  the  compound  is  truly  valuable,  more  especially  for 
making  instruments  that  require  perfect  smoothness  of  edge* 

We  are  happy  to  acknowledge  the  obligations  due  from  us 
to  Dr  WoUaston,  whose  assistance  we  experienced  in  every 
stage  of  our  progress,  and  by  whom  we  were  furnished  with 
all  the  scarce  and  valuable  metals ;  and  that  with  a  liberality 
which  enabled  us  to  transfer  our  operations  from  the  laborar 
tory  of  the  chemist,  to  the  furnace  of  the  maker  of  cast  steeU 

In  making  the  alk>ys  on  (a  large  scale,  we  were  under  the 
necessity  of  removing  our  operations  from  London^  to  a  steel 
furnace  at  Sheffield ;  and  being  prevented  by  other  avoca- 
tioos  from  giving  pei*sonal  attendance,  the  superintendence  .Af 
the  work  was  consequently  entrusted  to  an  intelligent  and 
confidential  a^ent.  To  him  the  steel,  together  with  the  al< 
loying  metals  m  the  exact  proportion,  and  in  the  most  favour- 
able  state  for  the  purpose,  was  forwarded,  with  instructions  to 
see  the  whole  of  the  metals,  and  nothing  else,  packed  into  the 
crucible,  and  placed  in  the  furnace,  to  attend  to  it  while  there, 
and  to  suffer  it  to  remain  for  some  considerable  time  in  a  state 
of  thin  fusion,  previous  to  its  being  poured  out  into  the  mould. 
The  cast  ingot  was  next,  under  the  same  superintendencet 
taken  to  the  tilting  mill,  where  it  was  forged  into  bars  of  a 
convenient  size,  at  a  temperature  not  higher  than  iust  to  ren- 
der the  metal  sufficiently  malleable  under  the  tilt  hammer* 
When  returned  to  us,  it  was  subjected  to  examination  both 
mechanical  and  chemical,  as  well  as  compared  with  the  simi- 
lar products  of  the  laboratory.  From  the  external  appear- 
ance, as  well  as  from  the  texture  of  the  part  when  broken  by 
the  blow  of  the  hammer,  we  were  able  to  form  ^  tolerably 
correct  judgment  as  to  its  general  merits ;  the  hardness,  tough- 
ness, and  other  properties,  were  farther  proved  by  severe 
trials,  after  being  fashioned  into  some  instrument,  or  tool,  and 
properly  hardened  and  tempered. 

It  would  prove  tedious  to  enter  into  a  detail  of  experiments 
made  in  the  Royal  Institution ;  a  brief  notice  of  them  will  at 
present  be  sufficient.  After  making  imitations  of  various 
specimens  of  meteoric  iron,  by  fusing  together  pure  iron  and 
nickelf  in  proportions  of  3  to  10  per  cent,  we  attempted  ma- 
king an  alloy  of  steel  with  silver,  but  failed,  owing  to  a  su- 
perabundance of  the  latter  meta]#  It  was  found,  after  very  ma- 
ny trials,  that  only  the  -gi^  part  of  silver  would  combine  with 
steel,  and  when  more  was  used  a  part  of  the  silver  was  found 
in  the  form  of  metallic  dew,  lining  the  top  and  sides  of  the 
crucible ;  the  fused  button  itself  was  a  mere  mechanical  mix- 
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tupe  of  the  two  metals,  globules  of  silver  being  pressed  out  of 
the  mass  by  contraction  in  cooling,  and  more  of  these  glo- 
bules being  forced  out  by  the  hammer  in  forging;  and  further, 
when  the  forged  piece"  was  examined,  by  dissecting  it  with 
diluted  sulphuric  acid,  threads  or  fibres  of  silver  were  seen 
mixed  with  the  steel,  having  something  of  the  appearance  of 
steel  and  platina  when  united  by  welding  :  but  when  the  pro- 

Jortion  of  silver  was  only  y^ir  part,  neither  dew,  globules,  nor 
bres  appeared,  the  metals  being  in  a  state  of  perfect  chemi- 
cal combination,  and  the  silver  could  only  be  detected  by  a 
delicate  chemical  test. 

With  platina  and  rhodium,  steel  combines  in  every  propor- 
tion ;  and  this  appears  also  to  be  the  case  with  iridium  and 
osmium :  from  1  to  80  per  cent  of  platina  was  perfectly  com- 
bined with  steel,  in  buttons  of  from  500  to  2000  grains.  With 
rhodium,  from  1  to  50  per  cent  was  successfully  used.  Equal 
parts  by  weight  of  steel  and  rhodium  gave  a  button,  which, 
when  polished,  exhibited  a  surface  of  the  most  exquisite 
beauty:  the  colour  of  this  specimen  is  the  finest  imaginable 
for  a  metallic  mA-or,  nor  does  it  tarnish  by  long  exposure  to 
the  atmosphere :  the  specific  gravity  of  this  beautiful  com- 
pound is  9.176.  The  same  proportion  of  steel  and  platina 
gave  a  good  button,  but  a  surface  highly  crystaline  renders 
it  altogether  iftifit  for  a  mirror.  In  the  laboratory  we  ascer- 
tained that,  with  the  exception  of  silver,  the  best  proportion 
of  the  alloying  metal,  when  the  object  in  view  was  the  im- 
provement of  edge-tools,  was  about  tH  part,  and  in  this  pro- 
portion they  have  been  used  in  the  large  way.  It  may  be 
right  to  notice,  that  in  fusing  the  metals  in  the  laboratory  no 
flux, whatever  was  used,  nor  did  the  use  of  any  ever  appear 
to  be  required. 

Silver  being  comparatively  of  little  value  with  some  of  the 
alloying  metals,  we  were  disposed  to  make  trial  with  it  as  the 
first  experiment  in  the  large  way.  81b.  of  very  good  Indian 
steel  was  sent  to  our  agent,  and  with  it  ^H  part  of  pure  sil- 
ver :  a  part  of  this  was  lost  owing  to  a  defect  in  the  mould ;  a 
sufGicient  quantity  was  however  saved,  to  satisfy  us  as  to  the 
success  of  the  experiment.  This,  when  returned,  Iftid  the 
most  favourable  appearance  both  as  to  surface  and  fracture ; 
it  was  harder  than  the  best  cast  steel,  or  even  than  the  Indian 
wootz,  with  no  disposition  whatever  to  crack,  either  under  the 
hammer,  or  in  hardening.  Some  articles,  for  various  uses, 
have  been  made  from  this  alloy ;  they  prove  to  be  of  a  very 
superior  quality.     Its  application  will  probably  be  extendra 
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not  only  to  the  mannfaGture  of  cutlery,  but  also  to  various  de- 
scriptions of  tools ;  the  trifling  addition  of  price  cannot  ope- 
rate against  its  very  general  introduction.  The  silver  alloy 
may  be  advantageously  used  for  almost  every  purpose  for 
which  good  steel  is  required. 

Our  next  experiment  made  in  the  large  way,  was  with  steel 
and  platina.  lOlb.  of  the  same  steel,  with  yiv  part  of  pla* 
tina,  the  latter  in  the  state  produccKl  by  heatine  the  aminonia 
muriate  in  a  crucible  to  reoness,  was  forwarded  to  our  aeent, 
with  instructions  to  treat  this  in  the  same  way  as  the  last- 
named  metals.  The  whole  of  this  was  returned  in  bars  re- 
maricable  for  snK)othue8s  of  surface  and  beauty  of  fracture. 
Our  own  observation,  as  well  as  that  of  the  workmen  em- 
ployed to  make  from  it  various  articles  of  cutlery,  was,  that 
this  alloy,  though  not  so  hard  as  the  former,  had  considerably 
more  toughness :  this  property  will  render  tt  valuable  for 
every  purpose  where  tenacity,  as  well  as  hardness  is  required ; 
neither  will  the  expense  of  platina  exclude  it  from  a  pretty 
general  application  in  the  arts ;  its  excellence  will  much  more 
Uian  repay  the  extra  cost. 

The  alloys  of  steel  with  rhodium  have  also  been  made  in 
the  large  way,  and  are  perhaps  the  most  valuable  of  all ;  but 
these,  however  desirable,  can  never,  owing  to  the  scarcity  of 
the  metal,  be  brought  into  very  general  use.  The  compound 
of  steel,  iridium  and  osmium,  made  in  the  large  way,  is  also 
of  great  value ;  but  the  same  cause,  namely,  the  scarcity  and 
difficulty  of  procuring  the  metals,  will  operate  a^inst  its  very 
general  introduction.  A  sufficient  quantity  of  these  metals 
may,  perhaps,  be  obtained  to  combine  with  steel  for  the  pur- 
pose of  making  some  delicate  instruments,^  and  also  as  an  ar- 
ticle of  luxury,  when  manufactured  into  razoi*s.  In  the  mean 
time,  we  have  been  enabled,  repeatedly,  to  make  all  these 
alloys  (that  with  palladium  excepted)  in  masses  of  from  8  to 
20lb.  each ;  with  such  liberality  were  we  furnished  with  the 
metals  from  the  source  already  named. 

A  point  of  great  importance  in  experiments  of  this  kind 
was,  to  ascertain  whether  the  products  obtained  were  exactly 
such  as  we  wished  to  produce.  For  this  purpose,  a  part  of 
each  product  was  analysed,  and  in  some  cases  the  quantity 
ascertained ;  but  it  was  not  considered  necessary  in  every 
case  to  verify  the  quantity  by  analysis,  because,  in  all  the  ex- 
periments made  in  the  laboratory,  the  button  produced  after 
fusion  was  weighed,  and  if  it  fell  short  of  the  weight  of  both 
metals  put  into  the  crucible,  it  was  rejected  a3  imperfect,  and 
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pttt  aside*  Wkea  the  buttoo  gave  the  weight,  and  oo  analy* 
ftis  gave  proofs  of  containing  the  metal  put  in  to  form  the  alloy, 
and  also  on  being  forged  into  a  bar  and  acted  on  by  acids, 
presented  a  uniform  surface,  we  considered  the.  evidence  of  its 
composition  as  sufficiently  satisfactory*  The  processes  of 
analysis,  though  simple,  we  shall  briefly  state :  the  informa- 
tion may  be  dSssirabie  to  others  who  may  be  engaged  on  simi- 
lar experiments  $  and,  fairther,  may  enable  every  one  to 
detect  any  attempt  at  imposition*  It  would  be  very  desira- 
ble at  present,  to  possess  a  test  as  simple,  by  which  we  could 
distin^ish  the  wootz,  or  steel  of  India,  from  that  of  Europe ; 
but  this,  unfortunately,  requires  a  much  more  difficult  process 
of  analysis* 

To  ascertain  if  platina  is  in  combination  with  steel,  a  small 

Crtion  of  the  metal,  or  some  filings  taken  from  the  bar,  is  to 
put  into  dilute  sulphuric  acid ;  there  will  be  rapid  action ; 
the  iron  will  be  dissolved,  and  a  black  sediment  left,  which 
will  contain  carbon,  hydrogen,  iron,  and  platina;  the  carbon 
and  hydrogen  are  to  be  burnt  ofi^  the  small  portion  of  iron 
separated  by  muriatic  acid,  and  the  residuum  dissolved  in  a 
drop  or  two  of  nitro-muriatic  acid*  If  a  piece  of  glass  be 
moistened  with  this  solution,  and  then  heated  by  a  spirit-lamp 
and  the  bbw-pipe,  the  platina  is  reduced,  and  forms  a  metal- 
lic coating  od  the  glass* 

In  analysing  the  alloy  of  steel  and  silver,  it  is  to  be  acted 
on  by  dilute  sulphuric  acid,  and  the  powder  boiled  in  the  acid ; 
the  silver  will  remain  in  such  a  minute  state  of  division,  that 
it  will  require  some  time  to  deposit*  The  powder  is  then  to 
be  boiled  in  a  small  portion  of  strong  muriatic  acid* ;  this  will 
dissolve  the  iron  and  silver,  and  the  latter  will  fall  down  as  a 
chloride  of  silver  on  dilution  with  water ;  or  the  powder  may 
be  dissolved  in  pure  nitric  acid,  and  tested  by  muriatic  acid 
and  ammonia* 

The  alloy,  of  steel  and  palladium,  acted  on  by  dilute  sul- 
phuric acid,  and  boiled  in  that  acid,  left  a  powder,  which, 
when  the  charcoal  was  burnt  from  it,  and  the  iron  partly 
separated  by  cold  muriatic  acid,  gave  on  solution  in  hot  muria- 
tic acid,  or  in  nitro-muriatic  acid,  a  muriate  of  palladium*  The 
solution,  when  precipitated  by  prussiate  ot  mercury,  gave 
prussiate  of  palladium ;  and  a  glass  plate  moistened  with 


*  Although  it  is  a  generally  received  opinion  that  muriatic  acid  does  not 
act  on  silver,  yet  that  is  not  the  case  ;  pure  muriatic  add  dissolves  a  small 
portbn  of  silver  very  readily. 
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it  and  heated  to  redness,  became  coated  with  metattie  pal« 
ladhim. 

The  residuum  of  the  rhodium  alloy  obtained  by  boiling  in 
diluted  sulphuric  acid,  had  the  combustible  matter  burnt  ofi^ 
and  the  powder  digested  in  hot  muriatic  acid :  this  removed 
the  iron ;  and  by  long  digestion  in  nitra*muriatic  acid,  a  muri* 
ate  of  rhodium  was  formed,  distinguishable  by  its  coknir,  and 
by  the  triple  salt  it  formed  with  muriate  of  soda. 

To  analyse  the  compound  of  steel  with  iridium  and  osmium, 
the  alloy  snould  be  acted  on  by  dilute  sulphuric  acid,  and  the 
residuum  boiled  in  the  acid ;  the  powder  left  is  to  be  collected 
and  heated  with  caustic  soda  in  a  silver  crucible  to  dull  red> 
ness  for  a  quarter  of  an  hour,  the  whole  to  be  mixed  with  wa^ 
ter,  and  having  had  excess  of  sulphuric  acid  added,  it  is  to  be 
distilled,  and  that  which  passes  over  condensed  in  a  flask:  it 
will  be  a  solution  of  oxide  of  osmium ;  will  have  the  peculiar 
smell  belonging  to  that  substance,  and  will  give  a  blue  preci- 
pitate with  tincture  of  galls.  The  portion  in  the  retort  being 
then  poured  out,  the  insoluble  part  is  to  be  washed  in  repeat- 
ed portions  of  water,  and  then  oein^  first  slightly  acted  on  by 
muriatic  acid  to  remove  the  iron,  is  to  be  treated  with  nitro- 
muriatic  acid,  which  will  give  a  muriate  of  iridium* 

In  these  analyses,  an  experienced  ere  will  frequently  p^v 
ceive,  on  the  first  action  of  the  acid,  the  presence  of  the 
alloying  metal.  When  this  is  platina,  gold,  or  silver,  a  film  of 
the  metal  is  quickly  formed  on  the  surface  of  the  acid* 

Of  alloys  of  platina,  palladium,  rhodium,  and  iridium  and 
osmium,  a  ready  test  is  offered  when  the  jpoint  is  not  to  ascer- 
tain what  the  metal  is,  but  merely  whether  it  be  present  or 
not.  For  this  purpose  we  have  only  to  compare  the  actkm 
of  the  same  acia  on  the  alloy  and  on  a  piece  ot  steel ;  the  in** 
creased  action  on  the  alloy  immediately  indicates  the  presence 
of  the  metal ;  and  by  the  difference  of  action,  which  on  ex- 
perience is  found  to  be  produced  with  the  different  metals,  a 
judgment  majr  be  formed  even  of  the  particular  one  present. 

The  order  in  which  the  different  alloys  stand  with  renrd 
to  this  action,  is  as  follows :  steel,  chromium  alk>y,  suver 
alloy,  gold  alloy,  nickel  alloy,  rhodium  alloy,  iridium  and  os- 
mium alloy,  palladium  alloy,  platina  alloy.  With  similar  acid 
the  action  on  the  pure  steel  was  scarcely  perceptible ;  the  sil- 
ver alloy  gave  very  little  gas,  nor  was  the  gold  much  acted 
on*  All  the  others  gave  gas  copiously,  but  the  platina  alloy 
b  most  abundance. 
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In  connection  with  the  analysis  of  these  allocs,  there  are 
some  very  interesting  facts  to  be  observed  during  the  action 
of  acids  on  them,  and  perhaps  none  of  these  are  more  strikine^ 
than  fhose  last  referped  to.  When  the  alloys  are  immersed 
in  diluted  acid,  the  peculiar  properties  which  some  of  them 
exhibit,  not  only  mark  and  distinguish  them  from  common 
steel,  and  from  each  other,  but  also  give  rise  to  some  consi- 
derations on  the  state  of  particles  of  matter  of  different  kinds, 
when  in  intimate  mixture  or  in  combination,  which  may  lead 
to  clearer  and  more  perfect  ideas  on  this  subject. 

If  two  pieces,  one  of  steel,  and  one  of  steel  alloyed  with  pla- 
tina,  be  immersed  in  weak  sulphuric  acid,  the  alloy  will  be 
immediately  acted  on  with  great  rapidity  and  the  evolution 
of  much  gas,  and  will  shorthr  be  dissolved,  w^hilst  the  steel 
will  be  scarcely  at  all  affected.  In  this  case,  it  is  hardly  pos- 
sible to  compare  the  strength  of  the  two  actions.  If  the  gas 
be  collected  from  the  alloy  and  from  the  steel  for  equal  in- 
tervals of  time,  the  first  portions  will  surpass  the  second  some 
hundreds  of  times. 

A  very  small  quai^tity  of  platina  alloyed  with  steel  confers 
this  property  on  it :  jfy  increased  the  action  considerably ; 
with  -s^Ts  and  ylrr  it  was  powerful;  with  10  per  cent  of 
platina  it  acted,  but  not  with  much  power;  with  50  per  cent 
the  action  was  not  more  than  with  steel  alone ;  and  an  alloy 
of  90  platina  with  20  steel,  was  not  affected  by  the  acid. 

The  action  of  other  acids  on  these  alloys  is  similar  to  that 
of  sulphuric  acid,  and  is  such  as  would  be  anticipated:  dilute 
muriatic  acid,  phosphoric  acid,  and  Qven  oxalic  acid,  acted 
on  the  platina  alloy  with  the  liberation  of  more  gas  than  from 
zinc ;  and  tartaric  acid  and  acetic  acid  rapidly  dissolved  it. 
In  this  way  chalybeate  solutions,  containing  small  portions  of 
protoxide  of  iron,  may  be  readily  obtained. 

The  cause  of  the  increased  action  of  acids  on  this  and  simi- 
lar alloys,  is,  as  the  President  of  this  Society  suggested  to  us, 
probably  electrical.  It  may  be  considered  as  occasioned  by 
the  alloying  metal  existing  in  such  a  state  in  the  mass,  that  its 
particles  form  voltaic  combinations  with  the  particles  of  steel, 
either  directly  or  by  producing  a  definite  alloy,  which  is  dif- 
fused through  the  rest  of  the  steel ;  in  which  case  the  whole 
mass  would  be  a  series  of  such  voltaic  combinations :  or  it  may 
be  occasioned  by  the  liberation,  on  the  first  action  of  the  acid, 
of  particles  which,  if  not  pure  platina,  contain,  as  has  been 
shown,  a  very  large  proportion  of  that  metal,  and  which,  be- 
ing in  close  contact  with  the  rest  of  the  mass,  form  voltaic 
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oombioations  wilb  U  in  a  ver^  active  state :  or,  in  the  third 

Elace,  it  ma^  result  from  the  iron  being  mechmnicallj  divided 
y  the  platina,  so  that  its  particles  are  more  readily  attacked' 
by  the  acid,  analogous  to  tbe  case  of  prolo-siilpbiiret  of  iron. 

Although  we  have  not  been  able  to  prove  by  soch  experi- 
ments,  as  may  be  considered  strictly  decisive,  t6  which  of 
these  causes  tne  action  is  owing,  or  mw  much  is  due  to  any 
of  them,  ^et  we  do  not  hesitate  to  consider  the  second  as 
almost  entirely,  if  not  quite,  the  one  that  is  active.  The  rea- 
sons which  induce  us  to  suppose  this  to  be  the  true  cense  of 
the  action,  rather  than  any  peculiar  and  previous  arrange- 
ment of  the  particles  of  steel  and  platina,  or  than  the  state  of 
division  of  the  steel,  are,  that  the  two  metals  combine  in  evcr^ 
]»t>portion  we  have  tried,  and  do  not,  in  any  case^  exhibit  evi- 
dences of  a  separation  between  them,  like  those,  for  instance, 
which  steel  and  silver  exhibit ;  that  when,  instead  of  an  acid, 
weaker  agents  are  used,  the  alloy  does  not  seem  to  act  with 
them  as  if  it  was  a  series  of  infinitely  minute  voltaic  combi- 
nations  of  steel  and  platina,  but  exactly  as  steel  alone  would 
do ;  that  the  mass  does  not  render  platina  wire  more  negative 
than  steel,  as  it  probably  in  the  third  case  would  do ;  Uiat  it 
does  not  rust  more  rapidly  in  a  damp  atmosphere ;  and  that 
when  placed  in  saline  solutions,  as  muriate  of  soda,  &c*,  there 
is  no  action  takes  place  between  them.  In  such  cases  it  acts 
just  like  steel ;  and  no  agent  that  we  have  as  yet  tried,  has 
produced  voltaic  action  that  was  not  first  able  to  set  a  portion 
of  the  platina  free  by  dissolving  out  the  iron. 

Other  interesting  phenomena  exhibited  by  the  action  of 
acid  on  these  steels,  are  the  di^erences  produced  when  they 
are  hard  and  when  soft.  Mr  Daniel,  in  his  interesting  paper 
on  the  mechanical  structure  of  iron,  published  in  the  Journal 
of  Science,  has  remarked,  that  pieces  of  hard  and  soft  steel 
being  placed  in  muriatic  acid,  the  first  required  fivefold  the 
time  of  the  latter  to  saturate  the  acid ;  and  that  when  its  sur- 
face was  examined,  it  was  covered  with  small  cavities  like 
worm-eaten  wood,  and  was  compact  and  not  at  all  striated, 
and  that  the  latter  presented  a  fibrous  and  wavy  texture. 

The  properties  of  the  platina  alloy  have  enabled  us  to  ob- 
serve other  difierences  between  hard  and  soft  steel  equally 
striking.  When  two  portions  of  the  platina  alby,  one  haiti 
and  one  soft,  are  put  into  the  same  diluted  sulphuric  acid  and 
suffered  to  remain  for  a  few  hours,  then  taken  out  and  exa*- 
mined,  the  hard  piece  presents  a  covering  of  a  metallic  black 
carbonaceous  powder,  and  the  surface  is  generally  slightly 
18 
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fibrous :  bot  the  soft  piece,  on  examiaation,  is  found  to  be  co* 
Vered  with  a  thick  coat  of  grey  metallic  plumbaginous  matter^ 
soft  to  the  touch,  and  which  may  be  cut  with  a  knife,  and  its 
quantity  seven  or  eight  times  that  of  the  powder  on  the  hard 
piece :  it  does  not  appear  as  if  it  contained  any  free  char- 
coal, but  considerably  resembles  the  plumbaginous  powder 
Mr  Daniel  describes  as  obtained  by  the  action  of  acid  on 
east  iron. 

The  same  difference  is  obsenred  if  pure  steel  be  used,  but 
it  is  not  so  striking;  because, being  much  less  rapidly  attack- 
ed by  the  acid,  it  has  to  remain  longer  in  it,  ana  the  powder 
produced  is  still  further  acted  on. 

The  powder  procured  from  the  soft  steel  or  alloy  in  these 
experiments^  when  it  has  not  remained  long  in  the  acid,  ex- 
actly resembles  finely  divided  plumbago,  and  appears  to  be  a 
carburet  of  iron,  and  probably  of  the  alloying  metal  also.  It 
is  not  acted  on  by  water,  but  in  the  air  the  iron  oxidates  and 
discolours  the  substance.  When  it  remains  long  in  the  acid, 
or  is  boiled  in  it,  it  is  reduced  to  the  same  state  as  the  powder 
from  the  hard  steel  or  alloy. 

When  any  of  these  residua  are  boiled  in  diluted  sulphuric 
or  muriatic  acid,  protoxide  of  iron  is  dissolved,  and  a  black 
powder  remains  unalterable  by  the  further  action  of  the  acid ; 
it  is  apparently  in  greater  quantity  from  the  alloys  than  from 
pure  steel,  and  when  washed,  dried,  and  heated  to  300**  or 
400^  in  the  air,  burns  like  pyrophorus,  with  much  fume :  or  if 
lighted,  burns  like  bitumen,  and  with  a  bright  flame ;  the  I'e- 
siduum  is  protoxide  of  iron,  and  the  alloying  metal.  Hence, 
during  the  action  of  the  acid  on  the  steel,  a  portion  of  hydro- 
gen enters  into  combination  with  part  of  the  metal  and  the 
charcoal,  and  forms  an  inflammable  compound  not  acted  upon 
by  the  acid. 

Some  striking  effects  are  produced  by  the  action  of  nitric 
acid  on  these  powders.  If  that  from  pure  steel  be  taken,  it  is 
entirely  dissolved;  and  such  is  also  the  case  if  the  powder  be 
taken  from  an  alloy,  the  metal  of  which  is  soluble  in  nitric 
acid ;  but  if  the  powder  is  from  an  alloy,  the  metal  of  which 
is  not  soluble  in  nitric  acid,  then  a  black  residuum  is  left  not 
touched  by  the  acid ;  and  which,  when  washed  and  carefully 
dried,  is  found,  when  heated,  to  be  deflagrating ;  and  with 
some  of  the  metals,  when  carefully  prepar^,  strongly  expb- 
sive. 

The  fulminating  preparation  obtained  from  the  platina 
alloy,  when  dissolved  in  nitro^muriatio  acid,  gave  a  solution 
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containing  much  platina,  and  very  little  iron*  When  a  little 
of  it  was  wrapped  in  foil  and  heated,  it  exploded  with  much 
force,  tearing  open  the  foil,  and  evolving  a  faint  light.  When 
dn^ped  on  the  surface  of  heated  mercury,  it  expkxled  readily 
at  400''  of  Fahrenheit,  but  with  difficulty  at  370".  When  iU 
temperature  was  raised  slowl  v,  it  did  not  explode,  but  was  de* 
composed  quietly.    When  detonated  in  the  bottom  of  a  hot 

5 lass  tube,  much  waUr  and  fume  were  given  oiT,  and  the  resi^ 
uum  collected  was  metallic  platina  with  a  very  little  iron 
and  charcoaL  We  are  uncertain  how  far  this  preparation 
resembles  the  fulminating  platina  of  Mr  Edmund  Davy. 

In  these  alloys  of  steel  the  differences  of  specific  gravity 
are  not  great,  and  may  probably  be  in  part  referrea  to  the 
denser  state  of  the  metals  from  more  or  less  hammering :  at 
the  same  tinoe  it  may  be  observed,  that  they  are  nearly  in 
the  order  of  the  specific  gravities  of  the  respective  alloying 
metals. 

The 'alloys  of  steel  with  gold,  tin,  copper,  and  chromium,  we 
have  not  attempted  in  the  large  way.  In  the  laboratory, 
steel  and  gold  were  combined  in  various  proportions ; — ^none 
of  the  results  were  so  promising  as  the  alloys  already  named, 
nor  did  either  tin  or  copper,  as  far  as  we  could  judge,  at  all 
improve  steel.  With  titanium  we  failed,  owing  to  the  imper- 
fection of  crucibles.  In  one  instance,  in  which  the  fiised  but- 
ton gave  a  fine  damask  surface,  we  were  disposed  to  attribute 
the  appearance  to  the  presence  of  titanium ;  but  in  this  we 
were  mistaken ; — ^the  fact  was,  we  had  unintentionally  made 
wootz.  The  button,  by  analysis,  gave  a  little  sUex  and  alu- 
mine,  but  not  an  atom  of  titamum ;  menachanite,  in  a  particu- 
lar state  of  preparation,  was  used :  this  might  possibly  contain 
the  earths  or  their  basis,  or  they  may  have  formed  a  part  of 
the  crucible. 

M.  Berthier,  who  first  made  the  alloy  of  steel  and  chro- 
mium,* speaks  very  favourably  of  it.  We  have  made  only 
two  experiments.  1600  grains  of  steel,  with  16  of  pure 
chrome,  were  packed  into  one  of  the  best  crucibles,  and 
placed  in  an  excellent  blast  furnace :  the  metals  were  fused, 
and  kept  in  that  state  for  some  time.  The  fused  button  proved 
good  and  forged  well :  although  hard,  it  showed  no  disposi- 
tion to  crack.  The  surface  bein|  brightened,  and  slightly 
acted  on  by  dilute  sulphuric  acid,  exhibited  a  crystalline 


*  Annates  de  Chimie,  ztu.  56. 
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appearance;  the  crptals,  being  elongated  by  forging, and 
the  surface  again  polished,  gave,  by  dilute  acid,  a  very  beao-> 
tiful  damask.  Again,  1600  grains  of  steel  with  48  of  pure 
chrome  were  fused :  this  gave  a  button  considerably  harder 
than  the  former.  This  too  was  as  malleable  as  pure  iron,  and 
also  gave  a  very  fine  damask.  Here  a  phenomenon  rather 
curious  was  observed :  the  damask  was  removed  by  polish- 
ing, and  restored  by  heat  without  the  use  of  any  acid.  The 
damasked  surface,  now  coloured  by  oxidation,  had  a  very  novel 
appearance :  the  beauty  was  heightened  by  heating  the  metal 
in  a  way  to  exhibit  all  the  colours  caused  by  oxidation,  from 
pale  straw  to  blue,  or  from  about  430°  to  600°  of  Fahrenheit. 
The  blade  of  a  sabre,  or  some  such  instrument,  made  from 
this  alloy,  and  treated  in  this  way,  would  assuredly  be  beau« 
tiful,  whatever  its  other  properties  might  be ;  for  of  the  value 
of  the  chrome  alloy  for  edge  tools  we  are  not  prepared  to 
speak,  not  having  made  trial  of  its  cutting  powers.  The  sa«- 
bre  blade,  thus  coloured,  would  amount  to  a  proof  Of  its  being 
well  tempered ;  the  blue  black  would  indicate  the  temper  of  a 
watch  spring,  while  the  straw  colour  towards  the  edge  would 
announce  the  requisite  degree  of  hardness.  It  is  confessed, 
that  the  operation  of  tempering  any  blade  of  considerable 
length  in  this  way,  would  be  attended  with  some  difficulty. 

In  the  account  now  given  of  the  different  alloys,  only  one 
triple  compound  is  noticed,  namely,  steel,  iridium  and  osmium ; 
but  this  part  of  the  subject  certainly  merits  further  investiga- 
tion, offering  a  wide  and  interesting  field  of  research.  Some 
attempts  to  form  other  combinations  of  this  description  proved 
encouraging,  but  we  were  prevented,  at  the  time,  by  various 
other  avocations,  from  bestowing  on  them  that  attention  and 
labour  they  seemed  so  well  to  deserve'*'. 

It  is  a  curious  fact,  that  when  pure  iron  is  substituted  for 
steel,  the  alloys  so  formed  are  much  less  subject  to  oxidation. 
3  per  cent  of  iridium  and  osmium  fused  with  some  pure  iron, 
gave  a  button,  which  when  forged  and  polished  was  exposed, 
with  many  other  pieces  of  iron,  steel,  and  alloys,  to  a  moist 
atmosphere :  it  was  the  last  of  all  showing  any  rust.  The  co- 
lour of  this  compound  was  distinctly  blue ;  it  had  the  property 
of  becoming  harder  when  heated  to  redness,  and  quenched  in 
a  cold  fluid.  On  observing  this  steel-like  character,  we  sus- 
pected the  presence  of  carbon :  none,  however,  was  found,  al- 
though carefully  looked  for.    It  is  not  improbable  that  there 


*  It  is  our  intention  to  continue  these  experiments  at  erery  opportunitj  ; 
but  they  are  laborious,  and  require  much  time  and  patience. 
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may  be  other  bodies,  besides  charcoal,  capable  of  giving  to 
iron  the  properties  of  steel ;  and  though  we  cannot  agree  with 
H«  Boussbgault,*  when  he  would  replace  carbon  in  steel  by 
silica  or  its  base,  we  think  his  experiments  very  interesting  on 
this  point,  which  is  worthy  further  examination. 

We  are  not  informed  as  to  what  extent  these  alloys,  or  any 
of  them,  have  been  made  at  home,  or  to  what  uses  they  have 
been  applied ;  their  more  general  introduction  in  the  manufac- 
ture of  cutlery  would  assuredly  add  to  the  value,  and  conse*" 
quently  to  the  extension  of  that  branch  of  trade.  There  are 
various  other  important  uses  to  which  the  alloys  of  steel  may 
advantageously  be  applied.  If  our  information  be  correct, 
the  alloy  of  silver,  as  well  as  that  of  platina,  has  been  to  some 
considerable  extent  in  use  at  His  Majesty's  Mint.  We  do 
know,  that  several  of  the  alloys  have  been  diligently  and  suc- 
cessfully made  on  the  continent,  very  good  specimens  of  some 
of  them  having  been  handed  to  us ;  and  we  are  proud  of  these 
testimonies  of  the  utility  of  our  endeavours. 

To  succeed  in  makmg  and  extending  the  application  of 
these  new  compounds,  a  considerable  degree  of  faithful  and 
diligent  attention  will  be  required  on  the  part  of  the  operators. 
The  purity  of  the  metals  intended  to  form  the  compound  is 
essential ;  the  perfect  and  complete  fusion  of  both  must,  in 
every  case,  be  ascertained :  it  is  further  requisite,  that  the 
metals  be  kept  for  some  considerable  time  in  the  state  of 
thin  fusion :  after  casting,  the  forging  is  with  equal  care  to  be 
attended  to ;  the  metal  must  on  no  account  be  overheated ; 
and  this  is  more  particularly  to  be  attended  to  when  the 
alloying  metal  is  fusible  at  a  low  temperature,  as  silver.  The 
same  care  is  to  be  observed  in  hardening:  the  article  is  to  be 
brought  to  a  cherry-red  colour,  and  then  instantly  quenched 
in  the  cold  fluid. 

In  tempering,  which  is  best  performed  in  a  metallic  bath 
properljr  constructed,  the  bath  will  require  to  be  heated  for  the 
respective  alloys,  from  about  TO*"  to  100°  of  Fahrenheit  above 
the  point  of  temperature  required  for  the  best  cast  steel.  We 
would  further  recommend,  that  this  act  of  tempering  be  per- 
formed twice ;  that  is,  at  the  usual  time  before  grinding,  and 
again  just  before  the  last  polish  is  given  to  the  blade.  This 
second  tempering  may  pernaps  appear  superfluous,  but  upon 
trial  its  utility  will  be  readily  aamitted.  We  were  lea  to 
adopt  the  practice  by  analogy,  when  considering  the  process 
of  making  and  tempering  watch-springs. 

*  Annaloa  de  Cbimie,  xyi.  1. 
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Art*  XIX.-*^  a  rum  Species  of  Rhinocerw  found  in  the 
Interior  of  Africa^  the  Skull  of  which  bears  a  close  resemr 
blance  to  that  found  in  a  fossil  state  in  Siberia^  and  other 
Countries.  By  Sir  Eyerard  Home,  BarU  V.  P.  R*  S« 
[Pit/.  Trans.] 

The  discovery  of  a  new  species  of  any  of  the  larger  ani- 
mals, now  that  our  globe  has  been  so  extensively  explored,  is 
an  object  of  interest  to  the  naturalist,  and  might  afford  suffi- 
cient reason  for  laying  this  new  fact  before  the  society ;  but 
this  interest  will  be  much  increased,  when  there  is  a  striking 
resemblance  between  the  form  and  appearance  of  the  skull  of 
this  animal,  now  in  being,  and  the  skull  of  one  of  the  same 
tribe,  only  met  with  in  a  fossil  state. 

It  has  been  hitherto  asserted,  as  one  of  the  most  curious  cir- 
cumstances in  the  history  of  the  earth,  that  all  the  bones  that 
are  found  in  a  fossil  state,  differ  from  those  belonging  to  ani- 
mals now  in  existence ;  and  I  believe  that  this  is  generally 
admitted,  and  that  there  is  no  fact  upon  record,  by  which  it 
has  been  absolutely  contradicted ;  but  the  observations  I  am 
about  to  state  respecting  this  rhinoceros,  will  go  a  great  way 
to  stagger  our  belief  upon  this  subject. 

The  skull  of  the  animal  belonging  to  this  new  species  of 
rhinoceros,  now  living  in  Africa,  was  brought  to  this  coun- 
try by  Mr  Campbell,  one  of  the  missionaries  sent  there  from 
the  London  Missionary  Society,  and  is  deposited  in  their  mu- 
seum in  the  Old  Jewry.  The  following  account  is  taken  from 
the  memoranda  with  which  Mr  Campbell  very  obligingly 
furnished  me. 

^  The  animal  was  shot  about  250  or  300  miles,  up  from  the 
westward  of  De  la  Goa  Bav,  six  miles  west  of  the  city  Ma- 
show,  and  above  a  thousandf  mrles  in  nearly  a  straight  direc- 
tion from  the  Cape  of  Good  Hope. 

"  The  country  from  whence  the  rhinoceros  comes,  contains 
no  thick  woods,  or  forests,  but  is  covered  with  separate 
clumps  of  trees,  like  a  nobleman's  park  in  England.  In  tra- 
velling, you  always  appear  to  be  approaching^a  wood  ;  but  as 
you  advance,  the  trees  are  discovered  to  stand  at  a  distance 
from  one  another,  or  rather  in  little  clumps. 

^  This  animal  feeds  upon  grass,  and  bushes ;  is  not  carni* 
vorous ;  and  not  gregarious ;  seldom  more  than  a  pair  are  seen 
together,  or  in  the  vicinity  of  one  another."  Mr  Campbell's 
people  wounded  another  of  the  same  description.     ^  When 
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enraged  it  runs  in  a  direct  line,  ploughing  the  ground  with  its 
horn.  The  hide  is  not  welted,  is  of  a  dark  brown  colour, 
smooth,  and*^ without  hain'^ 

The  skull  which  Mr  Campbell  has  brought  to  England, 
fortunately  has  the  horns  in  their  natural  situation.  The 
skull  is  thirty-^ix  inches  long.  The  long  horn,  thirtj-six 
mches ;  the  circumference  at  the  base,  is  twenty-four  inches* 
There  are  horns  of  different  lengths  in  the  British  museum, 
and  one  forty-two  inches. 

In  this  skull  it  will  be  seen,  that  the  horns  differ  in  many 
particulars,  from  those  belonging  to  the  other  recent  species 
of  the  rhinoceros.  The  long  one  is  placed  upon  the  extre- 
mity of  the  nasal  bones,  with  a  direction  nearly  straight  for- 
ward, and  the  smaller  one  so  close  behind  it,  as  to  appear 
intended  for  a  support  to  its  base.  These  striking  differences 
would  be  of  little  importance,  were  it  not  that  they  make  it 
bear  so  close  a  resemblance  to  the  fossil  skull  from  Siberia, 
as  to  leave  no  prominent  characteristic  mapk  between  them ; 
and  were  it  not  that  the  one  is  in  a  fossil  state,  and  the  other 
recent,  they  would  be  decided  to  belong  to  the  same  species ; 
for  although  there  is  no  horn  attached  to  the  fossil  skull,  the 
surface  fitted  for  it  is  obviously  marked,  and  no  error  can  be 
committed  respecting  its  situation,  or  direction.  The  fossil 
skull  was  sent  over  bv  the  emperor  of  Russia  to  Sir  Joseph 
Banks,  and  deposited  in  the  British  museum,  and  compared 
with  another,  which  came  to  this  country,  but  was  after- 
wards sent  to  France.  The  skull  is  thirty-three  inches  long. 
The  largest  of  the  recent  rhinoceros  in  the  collection  of  the 
Royal  College  of  Surgeons,  is  two  feet. 

All  the  fossil  skulls  that  have  been  examined,  are  alike, 
and  three  feet  long ;  so  that  we  have  now  acauired  a  nearer 
approach  to  the  form  of  the  skull  of  the  rhmoceros  of  for- 
mer ages,  in  that  which  is  here  described,  than  has  before 
been  obtained.  From  this  fact  so  completely  within  my 
own  observation,  I  am  led  to  believe,  that  although  many  ani- 
mals belonging  to  former  ages  may  be  extinct,  they  are  not 
necessarily  so ;  no  change  having  taken  place  in  our  globe, 
which  had  destroyed  all  existmg  animals,  and  '  therefore 
many  of  them  may  be  actually  in  being,  although  we  have 
not  been  able  to  discover  them. 

When  we  consider  that  the  course  of  one  of  the  greatest 
rivers  in  Africa,  the  Niger,  has  not  been  traced  to  its  source 
by  any  European  traveller,  we  must  allow,  that  great  tracts  of 
country  in  that  immense  continent  remain  unexplored ;  in 
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which  those  animals,  that  are  not  disposed  by  their  nature  to 
submit  to  the  will  of  man,  but,  on  the  contrary,  to  fly  from 
him,  may  conceal  themselves  by  retiring  into  the  wild  fast- 
nesses of  forests,  which  for  ages  to  come  may  never  be  visit- 
ed by  rational  beings.  Under  these  circumstances,  we  have 
no  right  to  assume  that  large  animals,  although  not  met  with, 
do  not  exist. 

The  following  account  of  the  migration  of  the  animals  in 
Africa,  is  in  itself  a  curious  document,  and  explains  in  what 
way  particular  animals  may  elude  our  inquiry  at  one  time, 
and  at  another  be  brought  within  our  reach. 

Mr  Campbell  says,  lie  found  that  the  wild  ass,  or  quagga, 
migrates  in  winter  from  the  tropics,  to  the  vicinity  of  the  Mal- 
aleveen  river,  which,  though  farther  to  the  soutb,  is  reported 
to  be  warmer  than  within  the  tropic  of  Capricorn,  when  the 
sun  has  retired  to  the  northern  hemisphere.  He  saw  bands 
of  two  or  three  hundred,  all  travelling  south,  when  on  his  re- 
turn from  the  vicinity  of  the  tropics ;  and  various  Bushmen, 
as  he  proceeded  south,  inquired  if  the  quaggas  were  coming. 
Their  stay  lasts  from  two  to  three  months,  which  in  that  part 
of  Africa  is  called  the  Bushmen's  harvest.  The  lions  who 
follow  them  are  the  chief  butchers.  During  that  season,  the 
first  thing  a  Bushman  does  on  awaking,  is  to  look  to  the  heavens 
to  discover  vultures  hovering  at  an  immense  height ;  under 
any  of  them  he  is  sure  to  find  a  quagga  that  had  been  slain 
by  a  lion  in  the  night. 

.  This  disposition  for  migration  on  large  continents,  will  ex- 
plain their  dispersion  into  different  countries. 

It  is  deserving  of  remark  that  the  elephant,  one  of  the  most 
powerful  and  most  sagacious  of  the  animal  race,  has  been  for 
ages  domesticated,  (if  the  expression  is  admissible,)  and  has 
learned  to  have  a  pride  in  the  ornaments  and  trappings,  with 
which  man,  for  the  purpose  of  pomp  and  parade,  has  clothed 
him.  It  would  appear  that  the  sagacity  of  this  noble  animal 
had  taught  him,  that  to  live  in  the  bondage  and  society  of  men, 
is  better  than  savage  liberty;  for  when  he  has  returned  to  a 
wild  state,  and  remained  in  it  for  years,  upon  meeting  with  his 
former  guide,  immediately  on  hearing  his  voice  he  has  re- 
turned to  his  diJty.  On  the  other  hand,  the  rhinoceros,  al- 
though an  inhabitant  of  nearly  the  same  countries,  varying 
equally  in  species,  and  met  with  by  men  of  different  nations, 
in  the  same  degree  of  frequency,  has  never  been  brought  to  a 
civilized  state ;  but  is  at  this  day  so  savage  and  stupid  in  its 
nature,  that  it  cannot  be  tamed. 
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The  elephant,  we  know  from  observation,  as  well  as  from 
the  size  of  its  brain,  particularly  the  cerebrum,  has  intellect 
and  memory ;  but  in  tne  rhinoceros,  so  small  is  the  cavity  of 
the  cranium,  that  in  all  these  respects  it  must  be  much  inferior 
to  the  elephant.  The  capacity  of  the  cavity  of  the  skull  of  the 
male  rhinoceros  from  Sumatra,  two  feet  long,  is  to  that  of  the 
elephant,  as  thirty-five  ounces  to  one  hundred  and  eighty-two. 
The  length  of  the  skull  of  the  recent  rhinoceros,  brought  over 
by  Mr  Campbell,  is  three  feet ;  and  the  cavity,  although  mu- 
tilated, shows  it  not  to  be  larger  than  the  other.  In  Mr 
Brook's  skeleton  of  the  rhinoceros,  five  feet  six  inches  high, 
the  skull  is  only  one  foot  eleven  inches.  His  skeleton  of  tne 
elephant  is  six  feet  six  inches ;  so  that  Mr  CampbelPs  rhino- 
ceros must  have  been  of  the  full  size. 

The  skull  of  the  horse  has  a  capacity  ^ which,  when  com- 
pared with  that  of  the  rhinoceros,  is  to  the  small  female  of 
that  species,  nearly  equal. 

Skulls  of  the  different  species  of  rhinoceros  known  to  exist, 
are  preserved  in  the  anatomical  collections  in  this  country, 
as  well  as  in  France.  One  species  from  Sumatra  with  two 
horns,  one  from  Africa  with  two  horns,  and  one  with  a  single 
honu 

Of  all  these  different  species  none  have  been  found  to  possess 
a  common  share  of  intellect ;  the  size  of  the  cavity  of  the  skull 
in  all  of  them,  is  nearly  the  same ;  and  there  is  no  account 
upon  record,  of  a  rhinoceros  ever  having  been  tamed,  although 
curiosity  alone,  would  have  been  a  sufficient  inducement  to 
have  made  the  attempt,  had  there  been  any  probability  of 
success. 

The  following  account  of  the  manners  and  habits  of  the 
.Asiatic  rhinoceros,  clothed  in  armour,  and  having  the  welted 
hide,  I  have  taken  from  the  ^oung  man  who  was  its  keeper 
for  three  years  in  the  Menagerie  at  Exeter  Change,  at  the  end 
of  which  period  it  died. 

It  was  so  savage,  that  about  a  month  after  it  came  to  Exe- 
ter Change,  it  endeavoured  to  kill  the  keeper,  and  nearly  suc- 
ceeded. It  ran  at  him  with  the  greatest  impetuosity ;  but 
fortunately  the  horn  passed  between  his  thighs,  an$l  threw  the 
keeper  on  its  head:  the  horn  came  against  a  wooden  parti- 
tion, into  which  the  animal  had  forced  it  to  such  a  depth,  as 
to  be  unable  for  a  minute  to  withdraw  it,  and  during  this  in- 
terval the  man  escaped* 

Its  skin,  although  apparently  so  hard,  is  only  covered  with 
small  scales  of  the  thickness  of  paper,  with  the  appearance  of 
^19 
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tortoise  shell ;  at  the  edges  of  these,  the  skin  itself  is  exceed- 
ingly sensible,  either  to  the  bite  of  a  fly,  or  the  lash  of  a  whip ; 
and  the  only  mode  of  managing  it  at  all  was  by  means  of  a 
short  whip.  By  thb  discipline  the  keeper  got  the  manage- 
ment of  it,  and  the  animal  was  brought  to  know  him  ;  but  fre- 
quently, more  especially  in  the  middle  of  the  night,  fits  of 
phrenzy  came  on,  and  while  these  lasted,  nothine  could  con- 
trol its  rage,  the  rhinoceros  runnine  with  great  swiftness  round 
the  den,  plajdng  all  kinds  of  antics,  making  hideous  noises, 
knocking  every  thing  to  pieces,  disturbing  the  whole  neigh- 
bourhood, then  all  at  once  becoming  quiet.  While  the  fit 
was  on,  even  the  keeper  durst  not  make  his  approach.  The 
animal  fell  upon  its  knees  to  enable  the  horn  to  bear  upon  any 
object.  It  was  quick  in  all  its  motions :  ate  ravenously  all 
kinds  of  vegetables :  appearing  to  have  no  selection.  They  fed 
it  on  branches  of  the  willow.  It  possessed  little  or  no  memo- 
ry i  dunged  in  one  place,  and  if  not  prevented  ate  the  dung, 
or  spread  it  over  the  sides  of  the  wall.  Three  years  con- 
finement made  no  alteration  in  its  habits. 

The  account  in  the  Bible  of  an  unicorn  not  to  be  tamed, 
mentioned  by  Job,  bears  so  great  an  affinity  to  this  animal, 
that  there  is  much  reason  to  believe  that  it  is  the  same,  more 
especially,  as  no  other  animal  has  ever  been  described  so  de- 
void of  intellect.  In  that  age,  the  short  horn  might  readily  be 
overlooked,  as  it  cannot  oe  considered  as  an  offensive  wea- 
pon ;  and  the  smoothness  of  the  animaPs  skin  would  give  it  a 
greater  resemblance  to  the  horse  than  to  any  other  animal. 


Art.  XX^^^^Somt  EM^riments  and  Researches  on  the  Saline 
Contents  of  SearlVater^  undertaken  with  a  view  to  correct 
and  inwrove  its  Chemical  Analysis.  By  Alexander  Mar- 
CET,  M.D.,  F.R.S.,  Honorary  Professor  of  Chemistry  at 
Geneva.    [PAi/.  Trans."] 

In  a  paper  on  the  temperature  and  saltness  of  various  seas, 
which  the  Royal  Society  did  me  the  honour  to  publish  in  their 
Transactions  for  the  year  1819, 1  threw  out  a  conjecture,  that 
the  sea  might  contain  minute  quantities  of  every  substance  in 
nature,  which  is  soluble  in  water.  For  the  ocean  having 
communication  with  every  part  of  the  earth  through  the  rivers. 
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all  of  which  ultimately  pour  their  waters  into  it ;  and  soluble 
substances,  even  such  as  are  theoretically  incompatible  with 
each  other,  being  almost  in  every  instance  capable  of  co-ex- 
istine  in  solution,  provided  the  quantities  be  very  minute,  I 
could  see  no  reason  why  the  ocean  should  not  be  a  general  re- 
ceptacle of  all  bodies  which  can  be  held  in  solution.  And 
although  it  will  appear  from  the  following  account,  that  I  have 
been  unsuccessful  in  some  of  my  attempts  to  prove  the  truth 
of  this  conjecture,  it  may  fairly  be  ascribed  either  to  a  want 
of  sufficient  accuracy  in  our  present  methods  of  chemical  ana- 
lysis,  or  of  the  requisite  degree  of  skill  in  the  operator. 

Some  time  after  the  communication  to  which  1  have  just  re* 
ferred,  an  extraordinary  statement  was  pointed  out  to  me, 
upon  the  authority  of  Rouelle,  a  French  chemist  of  the  last 
century,  from  which  it  appeared  that  mercury  was  contained 
in  sea  salt'*' :  and  I  saw  soon  after  in  the  ^Annales  du  Musee,' 
vol.  vii.  a  paper  by  the  celebrated  chemist  Proust,  who,  in  a 

freat  measure,  confirmed  that  statement,  by  announcing  that 
e  had  found  traces  of  mercury  in  all  the  specimens  of  marine 
acid  which  he  had  examined. 

Improbable  as  the  fact  appeared,  I  thought  it  worth  while 
to  repeat  the  experiment,  and  to  take  that  opportunity  of 
making  some  collateral  researches  upon  other  ^  substances, 
much  more  likely  than  mercury  to  be  discovered  in  sea- 
water. 

For  this  purpose  I  availed  myself  of  the  kindness  of  my 
friend  Mr  John  Barryt,  who  happened  to  be  in  the  vicinity 
of  Portsmouth,  to  supply  me  with  specimens  of  sea-water, 
carefully  concentrated  upon  the  spot,  in  vessels  of  Wedgwood 
ware,  and  with  scrupulous  attention  to  cleanliness  in  the  pro- 
cess. Accordingly  he  was  so  obliging,  as  not  only  to  send 
me  a  quantity  of  brine  evaporated  under  his  own  eye,  in  the 
manner  just  mentioned,  but  he  also  collected  for  me  a  valuable 
series  of  specimens  from  the  salt-works  near  Portsmouth,  from 
all  the  stages  of  the  process,  so  as  to  afford  me  an  opportunity 
of  investigating  with  accuracy  all  the  chemical  circumstsinces 
of  this  interesting  branch  of  national  economy.  Finding  my- 
self, however,  much  pressed  by  time  at  this  fate  period  of  the 
session,  1  shall,  after  briefly  adverting  to  Rouelle's  supposed 
discovery,  confine  myself  in  this  communication  to  a  few  ob- 


*  See  Joumal  de  M^decine,  toI.  zlviii.  1777,  pa^  322. 
t  Mr  John  Barry,  of  Plough  Court,  inventor  of  a  new  and  valuablt  pro- 
cess for  preparing  extract!  in  vacuo^  &c. 
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servations  which  I  have  made  on  sea-water  itself;  keeping  out 
of  view,  for  the  present,  the  topic  of  salt-making,  which,  how- 
ever, I  intend  to  resume  at  some  future  period,  m  a  more  com« 
plete  and  satisfactory  manner. 

I  first  attempted  to  detect  mercury  in  a  specimen  of  bay- 
salt,  such  as  is  obtained  in  the  salt-works  near  Portsmouth, 
by  spontaneous  evaporation.  This  variety  of  salt  forms  large 
crystals,  but  is  always  more  or  less  contaminated  by  earthy 
matter,  which  gives  it  a  dirty  appearance.  It  has,  probably, 
a  general  resemblance  to  the  French  Sel  de  Gabelle,  which 
is  more  impure  still,  though,  I  believe,  obtamed  in  a  similar 
manner*. 

Eight  ounces  of  this  salt  were  put  into  a  coated  retort  con- 
nected with  a  receiver,  and  about  four  ounces  of  nitrous  acid 
were  poured  upon  it.  A  pretty  brisk  action  took  place,  which 
was  further  increased  by  the  application  of  heat ;  fumes  of 
chlorine  were  immediately  disengaged,  and  a  reddish  fluid 
condensed  in  the  receiver ;  the  heat  was  continued,  and  gra- 
dually raised  in  a  charcoal  fire  till  no  acid  or  moisture  any 
loneer  came  over;  at  which  time  a  new  emission  of  red  fumes 
indicated  that  the  nitrate  formed  in  the  retort  was  beginning 
to  part  with  its  acid :  minute  drops  of  fused  salt  soon  bedewed 
the  upper  part  and  neck  of  the  retort,  so  as  to  be  mistaken,  at 
first,  for  a  sublimate.  This,  however,  proved  to  be  almost 
solely  muriate  of  soda ;  and  on  careful  examination,  it  did  not 
appear  to  contain  the  smallest  atom  of  corrosive  sublimate. 

I  next  dissolved  five  or  six  pounds  of  bay-salt  in  water,  and 
collected  in  a  filter  the  insoluole  earthy  sediment,  in  which 
Rouelle  stated  that  the  quicksilver  was  usually  found.  This 
sediment  being  carefully  dried,  and  heated  to  redness  in  a 
coated  retort,  a  white  sublimate  arose,  and  condensed  on  the 
neck  of  the  retort;  but  this  sublimate  proved  to  be  muriate  of 
ammonia,  and  did  not  contain  the  smallest  portion  of  corrosive 
sublimate  or  other  mercurial  salt.  This  sal-ammoniac,  though 
evidently  formed  during  the  distillation  from  the  vegetable 
and  ahimal  matter  contained  in  the  sediment,  suggested  to  me 
the  idea  of  looking  for  ammonia  amongst  the  contents  of  sea- 
water. 

I  now  submitted  some  Sel  de  Gabelle,  which  I  had  pro- 
cured from  Calais  for  the  purpose,  to  similar  experiments,  and 


*  The  name  of  bay-salt  is  often  applied  to  foreign  ai  well  aa  British  salt, 
and  in  general  it  simply,  denotes  that  the  salt  has  been  obtained  bj  spon- 
taneout  eyaporation. 
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the  sediment,  also  was  carefully  examined*  The  result  was 
essentially  the  same  as  with  the  bay-salt.  After  adding  nitric 
acid  to  the  salt,  the  heat  was  gradually  pushed  to  redness ; 
and  when  all  the  moisture  was  evaporatea,  a  white  sublimate 
appeared,  as  in  the  former  case,  which,  in  this  instance,  proved 
to  consbt  almost  entirely  of  nitrate  of  soda ;  but  always  with- 
out the  least  particle  of  mercurial  salt,  and  without  any  mu- 
riate of  ammonia*. 

I  therefore  think  myself  justified  in  concluding  that  the 
mercury,  which  other  chemists  have  detected  in  sea-salt  or  its 
products,  must- have  been  introduced  there  from  some  local 
or  accidental  circumstances. 

In  experiments  upon  sea-salt,  or  in  general  upon  the  saline 
contents  of  the  sea,  it  is  obvious  that,  in  oraer  to  exclude 
sources  of  error,  it  is  necessary  to  operate  upon  pure  sea- 
water,  and  not  upon  salts  obtamed  from  it  by  the  usual  pro- 
cesses in  the  large  way,  these  being  always  more  or  less  con- 
taminated by  the  clay  pits  in  which  the  evaporation  is  carried 
on,  by  the  metallic  boilers,  or  other  adventitious  causes.  I 
therefore  now  turned  my  attention  to  the  sea-water  itself,  and 
in  particular  the  perfectly  pure  and  transparent  specimen  of 
'concentrated  brine  from  tne  channel,  wnich  I  have  above 
mentioned.  Mr  Barry  procured  this  water  near  Bembridge 
floating  light,  about  two  miles  N.E.  of  the  eastern  extremity 
of  the  Isle  of  Wight,  and  the  evaporation  which  it  had  under- 
gone at  Portsmouth  had  only  separated  from  it  a  quantity  of 
calcareous  matter,  principally  selenitef.  * 

A  few  pounds  of  this  water  were  evaporated  nearly  to  dry- 
ness, at  a  gentle  heat,  so  as  to  reduce  the  mother  liquor  to  the 
smallest  possible  quantity.  This  liquor  was  suffered  to  drain 
off,  and  reserved  for  experiments,  as  it  is  in  this  fluid  that  any 
new  ingredients  are  most  likely  to  be  detected. 

I  had  suspected  that  Some  nitric  salt  might  be  found  in  sea- 
water  ;  but  in  this  I  was  disappointed.     The  discrimination 


*  In  the  former  experiment  the  sublixhate  was  principally  muriate  of  soda, 
owing,  no  doubt,  to  the  decompoaition  having  been  less  complete,  and  the 
operation  lesi  gradually  conducted  than  in  the  latter  experiment. 

t  The  water,  immediately  on  being  raised  from  the  sea,  had  been  allowed 
to  stand  a  sufficient  time  to  deposit  the  earthy  particles  suspended  in  it,  by 
which  means  it  had  become  beautifully  transparent.  100  pounds  of  the 
water  produced  only  three  grains  of  earthy  sediment,  in  which  1  could  dis- 
cover nothing  but  carbonate  of  lime  and  oxide  of  iron.  It  is  in  this  sedi- 
ment, according  to  Rouelle,  that  mercury  is  to  be  found.  E  need  hardly 
say  that  I  could  not  detect  in  it  the  least  particle  of  that  metal. 
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hj  the  shape  of  the  crystals  being  in  this  instance  scarcely 
practicable,  the  mode  which  I  employed  for  detecting  it,  con- 
sisted in  concentrating  the  bittern  in  a  glass  tube  or  retort,  till 
it  began  to  deposit  solid  matter,  then  adding  sulphuric  acid 
and  gold-leaf,  and  boiling  the  mixture ;  the  gold-leaf  was  not 
in  the  least  acted  upon,  nor  was  any  smell  of  nitric  acid  per- 
ceived ;  but  on  adding  the  smallest  quantity  of  nitre  to  the 
same  mixture,  the  gom  was  dissolved,  and  the  smell  of  aqua 
regia  was  instantly  perceived*. 

A  portion  of  the  said  bittern  was  next  examined  by  appro- 
priate re-agents  with  a  view  to  detect  any  minute  quantity  of 
earths  or  metals,  especially  alumina,  silica,  iron  and  copper, 
which  former  inquirers  might  have  overlooked  ;  but  I  could 
find  no  other  earth  except  magnesia :  and  to  my  surprise,  I 
did  not  find  in  the  bittern  the  least  particle  of  lime ;  which 

E roves  that  sea-water  contains  no  muriate  of  lime,  as  had 
een  generally  supposed.  I  was  equally  unsuccessful  in  my 
attempts  to  detect  iron  or  copper,  by  the  most  delicate  tests* 
In  fact,  neither  alkalies,  nor  alkaline  carbonates,  precipitated 
any  other  substance  from  the  bittern  of  sea-water,  except 
magnesia. 

The  deposit  obtained  at  Portsmouth  during  the  early  pe- 
riod of  the  concentration  of  the  water,  being  analysed,  I  found 
it  to  consist  of  selenite,  mixed  with  a  little  muriate  of  soda, 
and  a  portion  of  carbonate  of  lime.  The  presence  of  this  last 
substance  in  sea-water,  in  a  state  of  perfect  solution,  being,  I 
believe,  a  new  fact,  I  neglected  no  means  of  establishing  it 
with  certainty,  an  object  which  was  accomplished  without 
difficulty  t. 

Carbonate  of  magnesia  having  been  supposed  by  some  che- 
mists to  exist  in  sea-water,  I  looked  for  it  in  the  same  deposit ; 
but  I  could  not  detect  the  least  portion  of  it  by  the  most  de- 
licate tests(. 

I  next  turned  my  attention  to  the  alkaline  salts  of  sea-water : 
and  here  I  was  more  fortunate;  as  I  succeeded  in  ascertain- 
ing beyond  a  doubt,  that  sea-water  contains  ammonia,  as  it 


*  For  this  easy  and  elegant  process  for  detecting  nitric  acid,  a  point  at- 
tended with  difficulty,  I  am  indebted  to  Dr  WoUaston. 

t  The  deposit  was  treated  with  acetic  acid,  which  occasioned  an  effer- 
Tescence.  The  clear  liquor  being  then  decanted  off,  and  evaporated  to 
dryness,  and  alcohol  added,  acetate  of  lime  was  found  in  the  filtered  alco- 
holic liquor. 

f  Namely,  solution  of  the  mass  in  dilute  muriaUc  acid  ;  precipitation  of 
the  lime,  and  addition  of  phosphate  of  ammonia  to  the  filtered  liquor. 
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yielded  kil-aiDinoDiac  bj  evaporation  and  sublimation.  This 
result  was  easily  obtained.  Some  of  the  bittern  being  evapo- 
rated to  dryness  in  a  retort,  and  a  low  red  heat  applied,  a 
white  sublimate  appeared  in  the  neck  of  the  retort,  which 
proved  to  be  muriate  of  ammonia.  The  mode  in  which  this 
substance  was  identified  was  as  follows : 

1.  The  sublimate  was  re-dissolved  in  water,  re-evaporated 
to  dryness,  and  again  sublimed  by  the  heat  of  a  spirit-lamp. 

3.  This  new  sublimate  being  asain  dissolved,  and  solution 
of  magnesia  and  phosphoric  acid  added,  a  triple  phosphate 
was  formed. 

3.  On  adding  caustic  potash  to  the  solution,  and  bringing 
the  mouth  of  a  phial  containing  muriatic  acid  close  to  the  ves- 
sel, abundant  white  fumes  appeared. 

4.  The  sublimate  gave  precipitates  both  with  muriate  of 
platina  and  nitrate  ofsilver*. 

Sulphate  of  soda  having  been  mentioned  by  many  chemists, 
as  one  of  the  constituents  of  sea*water,  I  endeavoured  to  as- 
certain, whether  or  not  it  existed  in  it.  But  all  attempts  to 
detect  this  salt  in  the  bittern  by  crystallization  were  fruitless, 
though  great  pains  were  taken  for  that  purpose ;  and  I  feel 
the  more  confiaent  that  there  is  no  sulphate  of  soda  in  sea- 
water,  as  the  presence  of  this  salt,  in  any  but  the  most  mi- 
nute quantities,  would  be  quite  incompatible  with  our  know- 
ledge of  chemical  affinities.  For  since  there  are,  coexisting 
in  sea-water,  muriate  of  soda  and  sulphate  of  magnesia,  it  is 
evident  that  sulphate  of  soda  woula  decompose  muriate  of 
magnesia,  which  salt  is  known  to  be  in  sea-water.  And  again 
we  Know,  that  sea-water  contains  sulphate  of  lime  and  mu- 
riate of  soda ;  therefore  it  cannot  contain  sulphate  of  soda ; 
for  in  that  case  we  should  have  muriate  of  lime,  which  I  have 
shown  to  be  contrary  to  fact. 

The  last  circumstance  which  I  shall  at  present  notice,  re- 
lates to  the  state  in  which  potash  exists  in  sea-watert.   Potash  is 


*  Ai  it  did  not  enter  into  mj  plan,  on  this  occasion,  to  turn  my  attention 
to  the  estimation  of  proportions  or  precise  qnantities,  I  hare  not  attempted 
to  estimate  exactly  the  proportion  which  ammonia  bears  to  the  other  ingre- 
dients of  sea-water ;  but  as  its  presence  can  easily  be  shown  in  100  grains 
of  the  bitter  salts,  its  quantity  cannot  be  extremely  minute. 

t  It  will  be  recollected,  that  the  presence  of  potash  in  sea-water,  though 
announced  by  myself  in  the  paper  on  sea-water  to  which  I  hare  before  al- 
luded, was  Dr  Wollaston^s  discovery.  I  hare  likewise  to  mention,^.that  the 
above  exp«riments  respecting  the  state  in  which  it  exists,  were  either  made 
by  him  or  at  his  suggestion. 
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found,  by  its  appropriate  re-^gents,  principally  in  the  bittern ; 
but  it  is  found  also  among  the  salts  which  are  separated  from 
it,  especially  in  the  later  period  of  crystallization.  B^  further 
and  repeated  evaporation  of  the  bittern,  and  successive  sepa- 
ration of  the  mother-water  remaining  after  the  removal  of  the 
crystals  formed,  various  distinct  crystals  were  obtained  pos- 
sessing their  characteristic  form,  namely,  prismatic  sulpnate 
of  magnesia,  cubic  and  star-shaped  cAuriate  of  soda,  and 
rhombic  crystals,  quite  different  from  either  of  the  other  salts. 
These  crystals,  which  were  evidently  portions  of  an  oblique 
rhombic  prism,  being  carefully  separated  and  washed  with 
water  and  alcohol,  proved  to  be  a  triple  salt  of  sulphate  of 
potash  and  maj^nesia  ;  a  salt  so  easiljr  analysed,  that  it  would 
be  quite  superfluous  to  relate  the  particulars  of  the  process. 

It  now  remained  to  be  ascertained,  whether  potash  might 
not  also  exist  in  sea-water  in  the  state  of  muriate  of  potash,  or 
of  triple  muriate  of  potash  and  magnesia.  That  a  consider- 
able quantity  of  potash  remains  in  the  bittern,  even  after  the 
separation  of  the  triple  sulphate,  is  easily  ascertained ;  and 
by  careful  evaporation  it  mav  be  made  to  crystallize  as  a 
triple  salt  in  rhombic  crystals ;  but  the  constitution  of  this  salt 
is  so  delicate,  that  it  is  liable  to  be  separated  into  muriate 
of  potash  and  muriate  of  magnesia  by  water  alone ;  and  it  is 
with  certainty  decomposed  hy  alcohol,  which  takes  up  the 
magnesian  muriate,  and  leaves  the  other  undissolved. 

From  the  foregoing  observations  and  experiments  it  may, 
therefore,  be  inferred, 

1st.  That  there  is  no  mercury,  or  mercurial  salt,  in  the 
waters  of  the  ocean. 

3dly.  That  sea-water  contains  no  nitrates. 

3dly.  That  it  contains  sal-ammoniac. 

4thly.  That  it  holds  carbonate  of  lime  in  solution. 

Sthly.  That  it  contains  no  muriate  of  lime. 

6thly.  That  it  contains  a  triple  sulphate  of  magnesia  and 
potash. 

Some  of  these  circumstances  will,  of  course,  require  that 
former  analyses  of  sea-water,  and  my  own  in  particular,  should 
be  corrected  and  revised  ;  but  this  I  shall  not  attempt  to  do, 
until  I  have  obtained  further  and  still  more  precise  informa- 
tion on  the  subject. 
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Ato.  XXL — On  Animals  receiving  their  J^utrimeni  from  Mi* 
neral  Substance.  By  the  Rev.  W.  Kirby,  M.  A.,  F.  R.  S., 
F.  L.  S.    [Phil.  Mag.] 

MiRBEL  has  proposed  to  distinguish  vegetables  from  ani- 
mals by  the  dinerent  nature  of  their  food :  the  former  deriv- 
ing their  nutriment^  as  he  affirms,  from  inorganic  matter,  and 
the  latter  from  organic.  Another  able  and  learned  physiolo- 
gist, Dr  Virey,  in  the  Nouveau  Dictionnaire  d'Histoire  Natu- 
relle,  article  ^/tmmf,  maintains,  on  the  contrary,  that  plants 
as  well  as  animals  are  supported  by  organic  fooa ;  since,  as  he 
contends,  it  is  the  debris  of  organized  matter,  mixed  with  the 
soil,  that  furnishes  plants  with  their  appropriate  pabulum,  as 
likewise  those  animals,  such  as  earthworms,  tne  larvffi  of 
ephemerae,  &c.  which  have  been  supposed  to  live  upon  earth* 
He  also  excludes  water  and  air  from  the  function  in  question. 
The  ar^ments  which  he  adduces  in  support  of  hb  hypothesis 
appear  meenious  and  forcible :  the  principal  one  is,  that  the 
fertility  of  a  soil  depends  upon  the  quantity  of  humus  or  vege- 
table earth  that  it  contains ;  and  that  worms,  &c.  are  not  to  be 
found  in  very  barren  soils.  Still,  however,  there  is  no  gene- 
ral rule  without  some  exceptions :  and  one  has  fallen  under 
my  own  notice,  which  seems  to  prove  that  there  are  animate 
that  can  derive  nutriment  from  a  mineral  substance,  in  which 
there  are  no  debris  of  organized  matter.  When  I  was  lately 
in  town,  Mr  Hunneman,  of  Queen-street,  Soho,  informed  me 
that  he  had  received  some  specimens  of  asbestos  from  Profes- 
sor Bonelii,  which  upon  examination  were  found  to  contain 
many  larvsB  of  some  insect,  that  had  perforated  it  in  various 
directions,  and  in  it  underwent  their  customary  metamor- 
phoses.' These,  when  arrived  at  their  perfect  state,  proved  to 
be  a  species  of  beetle  of  the  genus  dermestes — a  tribe  that  usu- 
ally feeds  upon  dead  animal  matter  when  dried.  He  oblig- 
ingly gave  me  specimens  of  the  beetles,  and  also  of  the  asbes- 
tos ;  the  latter  appeared  to  be  of  the  flexible  kind,  which  is 
called  amianth.  Upon  examining  the  former,  I  find  ft  to  be 
the  dermestes  vulpinus  Fabr.  (Oliv.  Ins.  No.  9.  t.  i.  f.  6,)  a 
species  common  to  South  Europe  and  South  Africa.  As  the 
animals  of  this  tribe  are  not  particular  in  selecting  a  place  in 
which  to  undergo  their  metamorphosis,  it  is  not  probable  that 
they  would  have  taken  the  trouble  to  perforate  the  asbestos 
for  that  sole  purpose,  since  they  will  not  only  assume  the 
pupa  in  the  exuviae  of  the  animal  they  have  devoured,  but 
20 


154  ObseroaHcm  an  &e  Orang  Ouimg* 

even  under  their  own  excrement:  (see  De  Geer,  iv.  190  :)  but 
a  further  proof  that  this  was  not  their  object,  is  furnished  by 
the  varying  size  of  the  holes  perforated  in  the  specinten  of 
the  amianth  that  Mr  Hunneman  gave  me.  There  were  three, 
one  ^of  which  was  a  line  and  a  half  in  diameter ;  another,  a  line 
and  three  fourths;  and  a  third,  two  lines:  from  whence  it 
seems  to  follow  that  the  insects  that  perforated  it  were  in  dif- 
ferent stages  of  growth ;  and  consequently  derived  nutriment 
from  that  substance. 

I  hope  that  the  fact  I  have  here  recorded  will  not  be  un- 
worthy a  place  in  the  Philosophical  Magazine,  and  that  it 
may  stimulate  some  of  your  readers,  who  may  have  had  an 
opportunity  of  making  observations  on  similar  subjects,  to  lay 
tnem  before  the  public.  Insulated  facts,  though  seemingly 
trifling,  are  often  of  great  use  to  the  physiologist  and  natural 
philosopher. 


Art.  XXII. — Observations  on  the  Orang  Outang. 

The  third  Tolame  of  the  Memoin  of  the  Weraerian  Society  of  Edinburgh 
contains  an  elaborate  paper  by  Dr  Tbomaa  Stewart  Traill,  of  Liverpool,  on 
the  anatomy  of  the  Orang  Outang.  As  it  appears  that  most,  if  not  all  the 
engravings  and  delineations  of  this  animal  in  works  on  natural  history, 
are  extremely  incorrect,  we  hare  prepared  the  following  account  of  some 
parts  of  this  highly  interesting  paper.  [J.  W.  W.] 

The  animal  in  question  was  a  female,  and  was  brought  from 
the  Isle  of  Princes,  in  the  gulf  of  Guinea,  where  it  had  been 
carried  by  a  native  trader  from  the  banks  of  the  Gaboon, 
When  erect  it  was  about  thirty  inches  high,  and  was  said  to 
be  young,  being  inferior  in  size  to  man v  seen  in  its  native 
forests.  The  natives  of  Gaboon  assert  that  this  species  at- 
tams  the  height  of  iSve  or  six  feet ;  that  it  is  a  formidable  an- 
tagonist to  the  elephant,  and  that  several  of  them  will  not 
scruple  to  attack  the  lion,  and  other  beasts  of  prey,  with  clubs 
and  stones.  It  attacks  solitary  travellers,  ana  is  said  to  carry 
off  negro  girls,  some  of  whom  after  a  captivity  of  a  number  of 
years,  have  made  their  escape,  and  returned  to  human  society. 
Dr  Traill  remarks  that  these  reports  confirm  the  narratives  of 
the  early  voyagers,  Purchas,  Dampier,  Battel,  and  others,  and 
that  similar  facts  have  been  recently  stated,  very  circumstan- 
tially, by  gentlemen  who  have  lived  in  Western  Africa. 
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The  negroes  believe  the  animal  to  have  rational  powers, 
and  the  faculty  of  speaking,  of  which  it  cunningly  avoids  Uie 
exercise  throogh  fear  of  being  compelled  to  labovr. 

Captain  P&yne,  by  whom  the  animal  examined  by  Dr 
Traill,  was  brought  to  England,  says,  when  it  first  came  on 
board,  it  shook  hands  with  some  of  the  sailors,  but  refused 
its  hand,  with  marks  of  anger,  to  others,  without  any  apparent 
cause.  It  speedily,  however,  became  familiar  witn  the  crew, 
except  one  boy,  to  whom  it  never  was  reconciled.  When  the 
seamen's  mess  was  brought  on  deck,  it  was  a  constant  atten- 
dant ;  would  go  round  and  embrace  each  person,  while  it  ut- 
tered loud  yells,  and  then  seat  itself  among  them  to  share  the 
repast.  When  angry,  it  sometimes  made  a  barking  noise  like 
a  dog ;  at  other  times  it  would  cry  like  a  pettish  child,  and 
Kratch  itself  with  great  vehemence.  It  expressed  satisfietc* 
tion,  especially  on  receiving  sweetmeats,  by  a  sound  like  hem, 
in  a  grave  tone ;  but  it  seemed  to  have  little  variety  in  its 
voice.  In  warm  latitudes,  it  was  active  and  cheerful,  but  be- 
came languid  as  it  receded  from  the  torrid  zone ;  and  on  ap- 
proaching the  shores  of  England  it  shewed  a  desire  to  have  a 
warm  coverine,  and  would  roll  itself  carefully  up  in  a  blanket 
when  it  retired  to  rest.  It  generally  walked  on  all  fours ;  and 
captain  Payne  particularly  remarked  that  it  never  placed  the 
palm  of  the  hands  of  its  fore  extremities  to  the  ground,  but, 
closing  its  fists,  rested  on  the  knuckles ;  a  circumstance  also 
noticra  by  Tyson,  which  was  confirmed  to  Dr  Traill  by  a 
young  naval  officer,  who  had  been  for  a  considerable  time 
emfdoyed  in  the  rivers  of  Western  Africa,  and  had  opportu- 
nities of  observing  the  habits  of  this  species.  The  animal 
did  not  seem  fond  of  the  erect  posture,  which  it  rarely  affect- 
ed, though  it  could  run  nimbly  on  two  feet  for  a  short  dis- 
tance* In  this  case,  it  appeared  to  aid  the  motion  of  its  legs, 
by  grasping  the  thighs  witn  its  hands.  It  had  great  strength 
in  the  four  fingers  of  its  superior  extremity ;  for  it  would  of- 
ten swin§  by  them  on  a  rope  upwards  of  an  hour,  ty^ithout 
intermission.  When  first  procured,  it  was  so  thickly  covered 
with  hair,  that  the  skin  of^  the  trunk  and  limbs  was  scarcely 
visible,  until  the  long  black  hair  was  blown  aside.  At  that 
period,  the  skin  was  free  from  any  disease :  but  after  it  had 
Deen  some  time  at  sea,  much  of  its  hair  fell  off,  its  body  was 
attacked  by  a  scal^  eruption,  r^emhlmg  psoriasis  guttata  and 
attended  by  excessive  itching.  This,  Dr  Traill  thinks,  may 
have  been  owing  to  improper  food.  It  ate  readily  every  sort 
of  vegetable  food ;  but  at  first  did  not  appear  to  relish  flesh, 
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though  it  seemed  to  take  pleasure  in  sucking  the  leg^XNpe  of 
a  fowL  It  acquired  a  relish  for  wine,  but  niot  for  ardent  wpr 
rits.  It  once  stole  a  bottle  of  wine,  which  it  uncorked  with  it9 
teeth,  and  began  to  drink.  It  was  immoderately  fond  of 
sweet  articles  of  food;  it  learned  to  feed  itself  with  a  spoon, 
to  drink  put  of  a  glass,  and  shewed  a  general  disposition  to 
imitate  the  actions  of  men*  It  was  attracted  by  bright  me- 
tals, seemed  to  take  pride  in  clothing,  and  often  put  a  cocked 
hat  on  its  head.  It  was  dirty  in  its  habits,  and  was  never 
known  to  wash  itself.  It  was  afraid  of  fire  arms ;  and  on  the 
whole  appeared  a  timid  animal.  It  lived  with  captain  Payne 
seventeen  weeks. 

The  skin  of  the  animal  was  of  a  yellowish  white,  thinly 
covered  with  long  black  hair  on  the  front ;  but  more  hairy 
behind.  The  hair  on  the  head  was  thinner  than  on  the  fore- 
head, and  in  front  of  the  ears  formed  whiskers.  The  princt^ 
pal  part  of  the  face  was  naked,  and  the  skin  whitish  and 
wrinkled.    The  longest  hair  was  at  the  elbows. 

The  ears  were  remarkably  prominent,  in  shape  some^ 
what  resembling  the  human.  The  nose  was  quite  flat,  and 
appeared  only  as  a  wrinkle  of  the  skin,  with  a  slight  depres- 
sion along  its  centre.  The  nostrils  were  patulous  and  open 
iipwards,  which  would  be  inconvenient  did  the  animal  usually 
assume  the  erect  posture.  The  projection  of  the  jaws  was 
excessive ;  but  less  so  than  in  the  baboon.  Dr  Traill  re- 
marks that  the  projection  of  the  lower  jaw,  as  represented  in 
the  first  and  second  figures  of  Camper\s  second  plate,  is  carica- 
tured. The  mouth  was  wide,  and  the  lips  thin,  being  desti* 
tuto  of  that  recurvation  of  the  edges  which  adds  so  much  to 
the  expression  of  the  human  countenance.  The  whole  con- 
tour of  the  head  bore  no  inconsiderable  resemblance  to  some 
Egyptian  figures  of  the  god  Anubis. 

With  regard  to  the .  limbs,  observes  Dr  Traill,  the  chief 
difference  between  our  specimen  and  Dr  Tyson's  figure, 
consists  in  the  excessive  length  of  the  arms ;  which  in  this  ani- 
mal,, descend  below  the  knees,  by  the  whole  length  of  the 
phalanges  of  the  fingers,  which  are  above  three  inches  in 
length.  The  proportions  in  the  work  of  Camper,  approach 
nearest  to  the  present  instance  in  this  particular.  The  hand 
difiers  from  the  human,  in  having  the  thumb  by  far  the  small- 
est of  the  fingers.  The  foot  is  more  properly  a  hand  ap- 
K ended  to  a  tarsus.  The  thumb  of  this  extremity  is  very 
.  mg,  powerful,  and  capable  of  great  extension. 
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Dr  Traill  describes  the  peculiarities  of  the  internal  struc- 
ture of  the  orangoutang  with  great  minuteness.  He  remarks 
that  the  general  appearance  of  the  skeleton  is  pretty  accu* 
ralely  given  by  Dr  Tyson.  The  general  form  of  the  head 
approaches  nearer  to  that  of  man,  than  in  any  other  species 
of  this  genus ;  but  the  top  of  the  head  is  rather  flatter,  and 
the  union  of  the  spine  with  the  head  is  rather  farther  back. 

In  examining  the  muscles  of  this  animal,  several  were  found 
which  seem  to  have  escaped  the  researches  of  Tyson,  as  well' 
as  the  more  recent  observations  of  Camper  and  of  Cuvieri 
The  most  remarkable  muscle,  about  the  top  of  the  thigh,  not 
noticed  by  these  writers,  is  flat  and  trianeular,  arising  from 
the  whole  anterior  edge  of  the  ilium  to  within  half  an  mch  of 
the  acetabulum,  and  is  inserted  just  below  the  fore-part  of  the 
great  trochanter,  between  the  head  of  the  cruralis  and  vastus 
extemus,  a  little  below  the  origin  of  the  former.  As  this 
muscle  appears  to  be  especially  intended  to  assist  in  climbing, 
Dr  Traill  proposes  to  name  it  the  scandens  or  musculus  scan- 
soma,  end  he  regards  it  as  one  of  the  principal  peculiarities 
in  the  simia  saty  rus. 

In  examining  the  internal  parts  of  the  brain,  the  usual  ho- 
rizontal sections  were  employed.  The  cineritious  matter 
near  the  top  of  the  brain,  bore  a  larger  proportion  to  the 
medullary  tnan  in  the  human  body,  but  the  proportional 
quantity  of  medullary  matter  became  greater  on  penetrating 
to  the  level  of  the  corpus  callosum.  The  pineJal  gland  was 
remarkably  large.  The  whole  quantity  of  brain  weighed  11 
ounces  avoirdupois.  Dr  Traill  conjectures  that  the  propor- 
tion between  the  brain  and  body,  was  from  jV^h  to  J^ A  part ; 
which  approaches  pretty  nearl}'  to  that  of  roan,  in  whom  it 
varies  (rom  -^  to  3V*-  The  quantity  of  brain,  Dr  Traill  re- 
marks, gives  no  indication  of  the  intellect  of  animals,  else 
monkeys,  the  mole,  the  mouse,  the  dolphin,  and  several  birds 
should  be  greatly  superior  to  the  dog,  the  horse,  the  elephant, 
which  last,  of  allquadrupeds,  seems  to  have  the  smallest  brain 
in  proportion  to  his  body. 

The  great  size  of  the  olfactory  nerve,  and  the  extensive 
surface  of  the  turbinated  bones,  lead  to  the  inference  that  the 
animal  was  endowed  with  an  acute  sense  of  smell. 

After  minutely  describing  the  organs  of  voice,  Dr  Traill 
observes,  that  there  does  not  appear  any  reason  why  the 


*SeeCurier,  Anatom.  Comp.  torn.  ii.  p.  149. 
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orang  outang  should  not  speak.  The  organization  strikinglj 
approaches  that  of  man,  yet  this  animal,  according  to  the  MSt 
evidence,  has  never  been  known  to  make  any  attempt  at  ar- 
ticulate sounds.  Its  deficiency  in  this  respect  is  to  be  refers 
red,  not  to  corporeal,  but  to  mental  peculiarities. 


Art.  XXIfl.—- ^ccotttU  of  the  OpaU  of  Hungary* 

The  foUowingaccount  of  Uie  Opals  of  Hungary  is  tranilated  and  abrid|ed 
from  BeudanOs  Trayels  in  Hungary :  publiahed  in  Paris,  last  year.  [J.W.W.  J 

The  most  celebrated  locality  where  the  opal  occurs  is 
a  village  named  Cservenicza^  in  the  trachytic  formation 
which  extends  from  Tokaj  to  Eperies.  The  mines  have  been 
wrought  for  many  ages,  and  it  is  recorded  that,  in  the  year 
1400,  there  were  300  workmen  employed  in  the  country  of 
Cservenicza,  both  for  workbe  the  opals,  and  the  ores  of  mer- 
cury. At  this  time  the  number  of  workmen  employed  does 
not  exceed  30. 

The  varieties  of  opal  noticed  bv  M.  Beudant  in  these 
mines^were  the  opaque^pal  of  a  yellowish  or  reddish  white, 
and^the  milky  opal,  which  is  more  or  less  translucent.  The 
latter  in  some  places  assumes  the  character  of  menilite. 

The  fire  opal  is  equal  in  lustre  and  beauty  to  that  disco- 
vered by  Humboldt  at  Mexico  ;  it  is  still  pretty  common, 
but  occurs  in  small  masses,  and  these  are  so  much  cracked 
chat  it  is  almost  impossible  to  cut  them.  Could  it  be  obtained 
in  large  pieces  free  from  fissures,  it  would  be  surpassed  in 
beauty  by  no  other  mineral.  The  yellow  colour  appears 
to  arise  from  the  presence  of  ii*on,  for  on  exposure  to  the 
blow-pipe  it  Quickly  blackens.  M.  Beudant  considers  the 
iron  to  be  in  tne  state  of  a  hydrate. 

Limpid  opal  is  found  free  from  colour  in  the  interior  of 
small  geodes,  which  consist  principally  of  opaque  or  milky 
opal ;  in  these  it  forms  a  crust  of  variable  thickness  passing 
gradually  into  the  contiguous  lasers.  It  sometimes  occurs 
by  itself  in  minute  fissures,  or  is  interposed  in  small  layers  in 
the  substance  of  various  kinds  of  opal. 


*  Sdaron..,  Vorotvagas,  Hong.,  pronoanced  Tchcrreiuisa  and  Veu-4ea- 
che-Tag4che. 
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Stalacthic  opal  {Pcpal  amcrttiomUe)  is  found  liniDg  the  sides 
of  fissures  and  geodes;  The  small  stalactites  differing,  vfhen 
limpid,  in  no  respect  from  hyalite,  adhere  more  or  less  finply 
to  one  another.  When  slightly  heated  they  assume  a  pearly 
lustre  and  lose  their  coherence,  when  exposed  to  a  red  h^at 
they  break  into  small  scales*  Sometimes  the  stalactites  are 
extremely  minute,  and  completely  fill  the  cavities,  the  small 
fissures  by  which  the  siliceous  matter  has  penetrated  the 
rock,  being  equally  filled. 

In  some  instances  the  opaline  matter  having  foraged  but 
thin  layers,  an  appearance  of  minute  tortuous  canals  is  pro* 
duced,  their  surfaces  being  covered  by  very  minute  points* 
These  surfaces  are  described  as  having  the  aspect  of  certain 
earthy  pumices,  with  elongated  and  tortuous  vesicular  ca* 
vities* 

Irridescent  opal  {Pcpale  iritie)  is  the  principal  object  of  re- 
search* It  is  abundantly  disseminated  in  the  rocks,  but  ge- 
nerally in  very  minute  nests ;  it  rarely  occurs  in  large  pieces* 
The  working  sometimes  goes  on  for  years  before  a  piece  oc- 
cors  of  the  size  of  a  20  sous  piece*  The  largest  which  has 
ever  been  found  is  in  the  imperial  cabinet  of  Vienna ;  it  is  of 
the  size  of  a  man's  fist,  and  weighs  17  ounces*  This  magni- 
ficent specimen  has  been  at  Vienna  for  more  than  two  centu- 
ries, and  it  is  not  known  when  it  was  found*  The  polishing 
has  been  done  irre^larly  to  avoid  diminishing  its  size*  There 
are  many  fissures  m  it,  and  it  is  not  completely  disengaged 
from  its  matrix* 

This  kind  of  opal  presents  a  great  variety  of  colours ;  all 
the  shades  of  blue,  violet,  red,yeliow,  green,  &c.  are  blended 
10  a  thousand  ways,  and  with  the  most  brilliant  and  agreeable 
refiections*  This  beautiful  stone  is  in  great  request  and  main- 
tains a  high  price ;  the  smallest  piece,  when  beautiful,  is  not 
sold  for  less  than  4  or  5  louis,  (15  or  18  dollars,)  and  when 
large  the  value  augments  altogether  beyond  proportion** 
There  is  a  very  fine  specimen  at  Kaschau,  of  the  size  of  a 
small  crown  piece,  for  which  30,000  florins  (10,000  dollars) 
were  ofiered*  It  is  said  to  have  been  purchased  by  the  Ba- 
ron de  Brudem*  The  irridescent  colours  of  opal  are  not 
owing  to  cracks  or  fissures ;  for  these  cannot  be  seen  in  the 
most  beautiftil  specimens ;  and  the  smallest  fragments  present 
exactly  the  same  play  of  light  as  the  largest*  The  unequal 
distribution  of  vacuities,  of  difierent  sizes,  inclosing  water,  is 
the  probable  cause  of  this  play  of  light ;  and  it  is  easy,  from 
the  colours  observed,  to  estimate  the  size,  or  rather  the  degree 
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6f  minuteness  of  these  vacuities,  upon  the  Newtonilin  theory 
of  coloured  rings. 

Ferruginous  opal  occurs  with  the  other  varieties*  It  is  im- 
pregnated with  hydrate  of  iron.  This  variety  is  described  by 
M.  Beudant  as  passing  into  the  opal  jasper  of  Werner.  It  OC" 
casibnally  occurs  in  laree  nests,  in  which  the  opal  is  no  longer 
to  be  distinguished,  and  to  this  variety  are  to  be  referred  the 
specimens  found  in  collections  under  the  name  of  opal-jas- 
per of  Cservenicza.  Sometimes  the  iron  is  so  abundant,  that 
the  opaline  matter  discovers  itself  only  by  the  resinous  lustre 
it  communicates  to  the  mass.  This  mixture  happens  in  all 
ihe  varieties  of  opal ;  and  it  is  this  which  constitutes  the  black 
opal  (liver  brown)  which  is  rarely  found  possessed  of  the  re- 
quisite beauty,  as  the  reflections  are  destroyed  by  the  mix- 
ture :  it  is  much  esteemed  on  account  of  its  rarity  5  the  reflec- 
tions are  dull,  and  most  commonly  violet  or  purple,  all  the 
other  tints  being  absorbed  by  the  colour  of  the  basis. 

Opals  of  all  kinds  are  susceptible  of  alteration,  becoming 
opaque,  white,  soft  and  adhesive  to  the  tongue.  Some  by 
imbibing  water  regain  their  transparency  and  irridescence, 
constituting  the  hvdrophane  of  mineralogists.  This  name  is 
equally  applicable  to  some  calcedonies,  which  present  simi- 
lar phenomena,  and  hence  the  two  minerals  have  been  some- 
times confounded. 

In  experimenting  upon  these  altered  opals  M.  Beudant  found 
that  they  regained  their  transparancy  when  heated  strongly 
before  the  blow  pipe,  and  that  at  the  same  time  they  cracked, 
or  split,  which  seemed  to  indicate  a  condensation  of  the  sub- 
stance, and  to  show  in  a  diflferent  way  from  that  hitherto 
known,  that  the  opacity  is  owing  to  the  vacuities  contained  iil 
the  stone.  When  the  alteration  and  decomposition  of  the 
opal  become  complete,  there  results  a  white  earthy  matter, 
miscible  with  water,  but  not,  however,  so  as  to  form  a  paste 
like  argil. 

Small  nest^  of  a  white,  soft,  sectile  matter,  also  exist  in  the 
most  solid  and  freshest  ps^ts  of  the  rock.  M.  Beudant  is  not 
inclined  to  believe  that  this  is  the  result  of  a  decomposition  of 
the  opal,  as  from  being  inclosed  in  the  rocks,  it  could  not 
have  been  exposed  to  the  influence  of  the  air,  but  that  it  is  a 
particular  state  of  the  itaineiwil.  These  earthy  parts  are  re* 
garded  by  the  workmen  as  unripe  opal.  By  desiccation  th^ 
substance  becomes  harder,  and  cracks. 

The  sulphuret  of  iron  occurs  in  the  rocks  in  which  opal  in 
found,  and  the  opal  itself  contains  it  in  greater  or  less  quantity  ^ 
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it  sdmetimes  causes  the  decompoBition  of  the  rock,  and  even 
of  the  opal,  in  which  it  is  contained. 

Op9l  has  been  considered  by  some  chemists  as  a  hydrate 
of  suica ;  by  others,  among  whom  is  Berzelius,  the  water  is 
supposed  to  be  merely  interposed.  The  latter  opinion  is 
founded  on  the  fact,  that  silica  cannot  be  made  artificially  to 
combine  with  water.  M.  Beudant  does  not  speak  decid- 
edly  in  favour  of  either  of  these  opinions ;  neither  is  he  in- 
clined to  admit  that  opal  and  the  minerals,  which  have  been 
distinguished  as  silex  resinite,  and  which  differ  essentially  from 
hyaline  quartz,  have  the  same  relation  to  the  latter  which 
compact  carbonate  of  lime  has  to  calcareous  spar.  All  tbe 
circumstances  under  which  opal  occurs  indicate  a  peculiarity 
of  nature,  which,  though  as  yet  imperfectly  understood,  b  not 
die  less  evident. 

Opal  has  been  said  to  occur  in  Hungary,  in  beds  of 
many  feet  in  thickness ;  but  M.  Beudant  always  found  it  in 
nests,  or  rather  veins,  extending  in  all  directions.  This  is  the 
case  at  Cservenicza,  where  it  has  evidently  filled  either  open 
fissures  in  the  rock,  subsequently  to  its  consolidation,  or  irre- 

£lar  cavities,  naturally  existing  in  it.  The  walls  of  open 
mres  are  in  some  places  covered  with  opal;  or  cavities 
occur  lined  with  stalactites,  showing  that  the  substance  has 
been  infiltrated.  In  other  cases  the  manner  in  which  the 
opal  is  disseminated  in  the  rock,  seems  to  indicate  the  contem- 
poraneous formation  of  both. 

The  rock  in  which  the  nests  and  veins  of  opal  occur  at 
Cservenicza,  has  received  various  names,  as  lava,  granite,  por- 
phyry, altered  porphyry,  brecciated  porphyry,  and  hardened 
clay ;  some  geologists  viewing  it  as  of  volcanic,  others  as  of 
aqueous  origin.  The  opinion  of  M.  Beudant  is,  that  the  mass 
of  mountains  in  which  this  beautiful  substance  is  found,  is  en- 
tirely formed  of  trachytic  conglomerates,  extending  from  the 
heights  of  Sovar  (b  that  of  Kaschau,  and  which  present 
a  grea^  number  of  varieties,  according  as  the  fragments  of 
trachyte  hare  been  more  or  less  broken  up,  more  or  less  al- 
tered, and  as  they  are  more  or  less  numerous  in  the  paste 
which  results  from  their  comminution. 

The  central  and  most  elevated  parts  of  these  mountains, 
resting  immediately  upon  the  trhchyte,  are  composed  of  large 
blocks  piled  upon  one  another,  having  a  finer  conglomerate 
inf^erposed.  Small  specimens  of  this  conglomerate  present 
many  deceptive  characters,  and  have  led  to  numerous  errors; 
but  these  are  only  infinitely  small  portions  in  the  midst  of  a 
21 
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mass  of  ver^  distinct  conglomerates.  When  observed  in 
place,  the  intimate  connection  of  the  fine  deposits  with  the 
coarser  conglomerates  composing  the  greater  part  of  the 
mountains,  is  immediately  perceived*. 

The  veins  or  nests  of  opal  occur  every  where  in  these 
masses;  they  are  found  equally  at.  the  surface  as  deep  in 
their  substance*  The  veins  or  nests  of  opaque  or  milky  opal 
are  always  more  numerous,  and  larger  than  those  of  the  irri- 
descent  variety.  Cservenicza  is  not  the  only  place  where  opal 
is  found,  and  a  number  of  other  localities  in  tne  same  group  of 
mountains  are  noticed  by  M.  Beudant.  The  trachytic  con- 
glomerate is  not  the  pnly  rock  in  which  opal  is  found ;  it  oc- 
curs in  pumice  conglomerate  near  Neusohl,  and  at  some  other 
places ;  but  these  opals  are  inferior  in  beauty,  and  have 
more  of  the  characters  of  menilite. 

Opal  occurs  in  pearl  stone  at  the  extremity  of  the  valley  of 
Glasshiitte,  and  atTelkebanya  in  the  trachytic  group  of  To- 
kaj.  In  the  first  of  these  localities,  the  opals  are  the  opaque, 
and  milky  varieties.  In  the  second,  they  are  wax  opals,  and 
fire  opals,  like  those  brought  from  Zimapan,  in  Mexico,  by 
M.  de  Humboldt,  where  they  occur  in  the  same  matrix. 

Opal  Jasper.  Werner  has  designated  by  the  name  of  opal 
jasper,  a  particular  species  of  jasper,  having  a  basis  of  the 
nature  of  opal,  and  wnich  occurs  more  or  less  mixed  with 
foreign  matters,  among  which  the  oxide  of  iron  is  the  most 
important.    This  substance  is  still  abundant  in  Hungary. 

The  purest  opal  jasper,  which  is  only  an  impure  varietv  of 
the  semi-opal,  (halbopal,  of  Werner,)  presents  a  yellowish  or 
greenish  colour,  with  a  waxy  lustre.  M.  Beudant,  indeed, 
considers  it  wax  opal,  in  a  particular  state.  In  a  more  impure 
state  it  forms  the  earthy  opal  jasper,  which  adheres  to  the 
tongue.  The  characters  of  this  variety,  together  with  its 
inode  of  occurrence,  forming  as  it  does  the  outer  part  of  the 
masses,  which  within  are  pure  wax  opal  jasper,  might  lead  to 
the  belief  that  it  b  -a  state  produced  by  decomposition.  M. 
Beudant's  observations  show  that  this  is  not  the  fact. 

When  the  quantity  of  iron  increases,  so  that  some  parts  of 
the  masses  appear  loaded  with  it,  another  variety  is  produced, 
designated  as  ferruginous  opal  jasper.  This  has  a  blackish 
brown,  or  chesnut  brown  colour,  with  a  resinous  lustre. 
Hence  it  has  been  sometimes  called  pitch  stone,  although  this 

*  Many  of  the  remarks  at  page  494,  torn.  3,  are  applicable  to  the  con- 
glomerate in  the  ricinity  of  Boston.  Vl^. 
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expression  has  been  exclusively  restricted  by  Werner  lo 
vitreous  substances,  with  a  somewhat  greasy  lustre,which,  like 
obsidian,  approach  to  the  nature  of  felspar.  Sometimes  the 
entire  mass  is  of  oxide  of  iron,  or  of  ochraceous  matters,  which 
are  found  here  and  there  penetrated  by  the  opaline  siliceous 
matter.  These  masses  are,  in  some  parts,  sufficiently  consi- 
derable to  be  wrought  as  ores  of  iron. 

Opal  jasper  passes  into  calcedony  and  horn  stone,  and 
beautiful  carnelians  are  said  to  have  been  found  in  connection 
with  those  minerals. 

Opalized  wood.  Opaque  opal,  more  or  less  coloured,  and 
opal  jasper,  by  impregnating  wood,  buried  in  the  midst  of  the 
debris  of  pumice,  have  given  rise  to  opalized  wood,  (holzo- 
pal  of  Werner,)  which  presents  a  great  variety  of  colours  and 
degrees  of  lustre.  In  this  case  the  siliceous  matter  has  been 
successively  infiltrated,  and  in  the  same  manner  as  it^  has 
formed  kidneys  in  the  same  (trachytic)  conglomerates.  Some- 
times perfectly  transparent  opal  is  observed  in  the  cavities  of 
the  wood,  in  small  undulated  nests,  or  in  stalactites.  In  many 
cases  the  texture  of  the  wood  is  preserved ;  and  when  the  co- 
lour is  also  retained  in  an  equal  degree,  it  is  impossible  to  dis- 
tinguish by  mere  inspection,  the  petrified  specimens  from 
those  which  are  in  their  original  state.  M.  Beudant  has 
sometimes  been  obliged  to  make  an  experiment  to  convince 
himself  that  the  wood  is  not  capable  of  burning.  In  some  of 
the  pieces,  the  tissue  of  the  ash,  in  others  that  of  the  fir,  are 
supposed  to  be  seen  ;  but  most  commonly  it  is  almost  impossi- 
ble to  form  any  idea  of  their  original  nature.  In  some  in- 
stances, although  the  wood  has  passed  into  the  opaline  state, 
a  fibrous  tissue,  and  even  flexibility,  is  preserved.  M.  Beu- 
dant conceives  that  the  wood,  in  this  case,  was  in  part  altered 
before  it  became  petrified. 

It  is  difficult  to  say  whether  the^  opalized  wood  has  been 
silicified  in  the  spots  where  it  now  occurs,  or  has  been  trans- 
ported thither  subsequently  to  its  petrifaction.  However, 
since  opal  jasper  exists  in  the  same  places  in  true  kidneys, 
and  since  tne  trunks  of  wood  which  occur,  have  no  appear- 
ance of  being  rolled,  it  is  probable  enough  that  the  place 
where  they  are  at  present  found,  is  that  in  which  they  have 
been  impregnated  by  siliceous  matter. 

All  the  declivities  of  the  trachytic  groups  of  Hungary  fur- 
nish opalized  wood  in  greater  or  less  quantity;  but  the  most 
remarkable  locality  is  the  village  of  Sajba,  where  the  most 
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beautiful  varieties  are  found.    Almost  all  the  specimens  in 
collections  have  come  from  this  place. 

All  the  circumstances  detailed  by  M.  Beudant,  confirm  the 
remark,  that  the  general  position  of  these  opaline  matters  is  ia 
the  trachjtic  conglomerate,  or  sometimes  in  infiltrations  in  the 
trachy tic  rocks  themselves.  In  fact,  they  present  themselves 
in  the  same  manner  at  Mexico,  according  to  the  observations 
of  M.  de  Humboldt ;  and  in  the  same  way  we  find  in  Auvei^e, 
opalized  wood  and  opal  jasper  in  the  pumicose  conglomerates 
of  Mont  d^Or  and  Mont  du  Cantal.  It  exists  also  in  the  same 
rock  on  the  banks  of  the  Rhine*  In  the  Euganean  mountains 
it  occurs  in  the  pearlstone,  and  its  accompanying  felspar 
rocks.  It  exists  equally  in  the  Phlegrean  plains ;  in  the 
Pumice  and  Lipari  Isles,  and  in  the  island  ot  Ischia.  The 
Grecian  Isles,  Milo,  Argentiera^  Scorgotisa,  and  even  Santo- 
rin,  contain  a  great  quantity,  which  is  found  also  in  the 
conglomerates;  It  appears,  therefore,  that  this  modification 
of  the  siliceous  matter  is  peculiar  to  the  trachytic  formation, 
just  as  flint  appears  to  be  peculiar  to|  the  secondary  calca- 
reous, and  jasper  to  the  primitive  or  transition  rocks.  It  is  thus 
that  the  difierent  kinds  of  minerals  appear  to  be  confined 
each  to  a  particular  formation,  which  is  one  of  the  most  im- 
portant facts  of  geology. 


Art.  XXIV. — Description  of  an  Egyptian  Mxmmy^  prttmUd 
to  the  Massachusetts  GenercU  Hospital ;  wiA  an  Accoumi  of 
the  Operation  of  Embalmings  in  ancient  and  modem  timesm 
By  John  C*  Wabren,  M.  D.,  Professor  of  Anatomy  and 
Surgery,  in  Harvard  University. 

This  Mummy  was  sent  to  Boston  by  Mr  Van  Lennep, 
merchapt  of  Smyrna,  to  be  given  to  some  public  establish- 
ment, as' a  mark  of  respect  to  the  city.  This  gentleman  had 
requested  Mr  Lee,  British  Consul  in  Alexandria,  to  procure 
a  mummy ;  and  the  latter,  "  having  found,"  as  he  says  in  his 
letter,  "  that  no  good  ones,  opened,  were  to  be  found  in  this 

1)lace  or  Cairo,  commissioned  a  person  going  to  Thebes  to  se- 
ect  one,  and  he  succeeded  in  procuring  the  best'  that  had 
been  seen  for  a  long  time."    On  its  arrival  in  Boston  it  was 

E laced  in  the  charge  of  Brvant  P.  Tilden,  Esq.,  and  Captain 
L.  B.  Edes,  who  thought  they  sbotfd  best  accomplish  the  in- 
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teptiopsof  Mr  Yaa  LenDcp/by  presenting  it  to  the  Massachu- 
setts General  Hospital,  in  order  to  aid  the  funds  of  this  cha- 
Fitable  institatioa*.  They  requested  my  colleagues  Doctors 
Jackson  and  Gorham,  with  myself,  to  open  the  cases,  and  ex- 
amine their  contents;  and  afterwajrds  the  trustees  of  the  Hos- 
pital)  having  received  the  donation,  desired  me  to  five  a  de- 
scription or  it  for  the  satisfaction  of  the  public.  The  fresh- 
ness and  fine  state  of  preservation  of  every  part,  led  some 
persons  to  suggest  that  it  might  be  one  of  those  fabricated 
mumBiies,  of  w^ich  we  have  heard.  These  suspicions  induc- 
ed me  to  examine  every  thing  belonging  to  it  with  great  care, 
that  I  might  be  able,  if  it  proved  genuine,*  to  do  justice  to  the 
Eentleraen  who  presented  it,  and  to  afford  the  Hospital  the  fair 
T'snefit  of  its  exhibition*  The  results  of  this  investigation,  to- 
gether with  two  drawings  made  from  the  outer  case,  I  now 
beg  leave  to  send  you,  for  publication  in  your  Journal,  if  you 
6m  them  likely  to  be  in  any  way  useful. 

It  is  a  curious  fact  that  the  most  perishable  of  substances, 
the  flesh  of  man,  should  present  itself  to  us  as  one  of  the  most 
ancient  remains  of  human  art :  for  there  is  nothing  which 
claims  a  higher  antiquity  than  the  mummies,  not  even  the 
catacombs  Uiat  enclose  them,  nor  the  pyramids  in  their 
neighbourhood. 

In  the  oldest  and  most  venerable  of  books,  the  practice  of 
embalming  is  more  than  once  mentioned  in  the  earlier  periods 
of  the  history  of  the  Israelites.  This  people,  during  their  resi- 
deuce  in  Egvpt,  naturally  adopted  the  customs  of  that  country. 
When  Jacob  died,  Joseph  commanded  the  physicians  to  em- 
balm him.  The  embalming  required  forty  days,  and  the  same 
space  of  time  was  uniformly  reauired  for  this  process  by  the 
Egyptian  embalmers.  "  Forty  aays  were  fulfilled  for  him,  for 
so  are  fulfilled  the  days  of  those  that  are  embalmed."  Gen.  c.  1. 
V.  3. :  and  in  the  same  chapter  it  is  said,  that  Joseph  also  was 
embalmed,  and  put  in  a  coffin  in  Egypt,  v.  26.  Jacob  died 
in  the  year  before  our  Saviour  1689;  that  is  3513  years  a  so: 
and  as  the  practice  appears  to  have  been  well  establishea  at 
that  period,  it  must  have  existed  lone  before ;  and  been  ante- 
rior to  the  time  of  the  erection  of  the  pyramids?*    In  truth, 


•  It  ifl  anderftood  that  a  considerable  smn  has  been  already  receired  for 
its  public  exhibition. 

t  If  we  adopt  the  accoont  of  Herodotas,  the  pyramids  were  built  by  sac- 
cesKxv  of  Sesostris  :  the  first  by  Cheops,  who  was  the  ionrth  king  from  Se« 
sostris ;  and  the  second,  lately  opened  by  Belzoni,  was  built  by  Cephrenet^ 
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ifaesfe  structures  were  elevated  by  the  same  spirit  which  in- 
duced the  Egyptians  to  embalm ; — the  desire  to  preserve  and 
secure  the  bodies  of  the  dead.  This  peculiar  regard  for  the 
inanimate  remains  of  their  friends,  arose  from  the  extraordi- 
nary belief,  that  the  soul  did  not  quit  its  corporeal  habitation 
at  the  time  of  death ;  but  continued  to  be  connected  with  the 
body,  if  it  remained  uncorrupted,  until  3000  years  were 
elapsed,  at  the  end  of  which  term,  the  soul  was  allowed  to 
pass  to  another  living  body.  If  the  body  decayed  at  any 
time  short  of  these  3000  years,  the  soul,  having  lost  its  place 
of  residence,  was  compelled  to  inhabit  the  bodies  of  different 
animals  in  succession,  until  its  full  term  was  elapsed. 

Subsequently  to  the  time  when  embalming  is  spoken  of  in 
the  holy  scriptures,  the  first  mention  we  find  of  it  is  in  th:^ 
historian  Herodotus,  more  than  a  1000  years  after.  This 
author,  having  himself  visited  and  remained  some  time  in 
Egypt,  obtained  from  the  priests  of  the  country  a  multitude 
of  curious  facts,  and  among  others  a  very  minute  account  of 
the  mode  in  which  they  embalmed. 

"  There  arc  in  Egypt,"  says  he,  **  certain  persons  whom 
the  law  has  charged  with  the  operation  of  embalming,  and 
who  make  a  profession  of  iu" — Having  agreed  about  the 
price  ;  in  this  manner  they  proceed  to  the  most  precious  kind 
of  embalming. — ^  First,  they  draw  the  brain  through  the  nos- 


tfae  successor  of  Cheops :  and  in  this  account  Herodotus  is  supported  by  Di- 
tMlorus  Siculus.  Sesostris  lived  in  the  year  3032 :  so  that  the  pyramids 
were  erected  scarcely  one  thousand  years  before  the  christian  era ;  and 
many  hundred  years  after  the  deaths  of  Jacob  and  Joseph :  in  regard  to 
whom  the  practice  of  embalming  is  first  mentioned  in  history.  But  Manetho 
places  the  building  of  the  pyramids  at  a  vastly  earlier  period,  and  attributes 
them,  at  least  the  two  larger,  to  some  of  the  first  IVyptian  kings.  The  third 
pyramid  is  said  to  have  been  the  work  of  queen  Nitocris,  who  reigned  in 
the  year  of  the  world  2332.  The  learned  seem  to  be  of  opinion  that  BAa- 
netho  is  most  to  be  tructed,  in  regard  to  the  time  of  the  pyramids ;  because 
these  vast  structures  are  entirely  destitute  of  hieroglyphics,  within  and 
without,  and  of  course  must  have  been  made  before  tiie  reign  of  Sesostris ; 
for  at,  and  after  his  time,  the  Egyptian  edifices  were  uniformly  covered 
with  hieroglyphics,  almost  without  exception.  It  must  be  considered  that 
Herodotus  was  in  £g3l>t  >oon  after  its  conquest  by  Canbyses ;  and  fx>uld 
hardly  be  mistaken  in  a  remarkable  fact  which  happened  only  three  or  four 
centuries  before ;  and  that  he  expressly  states  there  was  an  inscription  on 
tiie  first  pyramid  in  Egyptian  Utters^  mentioning  the  quantities  of  various 
articles  of  provision  expended  during  this  stupendous  work.  Belzoni  has 
noticed,  that  some  of  the  tombs,  in  the  vicinity  of  the  pyramids,  contain 
stones  placed  with  hieroglyphics  upside  down,  as  if  they  had  belonged  to 
another  edifice ;  and  it  has  been  suspected  that  these  might  have  formed  the 
outer  covering  of  the  pyramids. 


Df  WarrefCs  Aectmnt  of  Embahnmg*  167 

trils,  partly  by  means  of  a  curved  iron,  and  partiv  by  wash- 
ing it  out  with  medicated  liquids.  Then  with  a  sharp  Ethio* 
pan  stone,  they  make  an  incision  in  the  side,  and  thence 
draw  out  all  the  bowels ;  which,  when  they  have  cleansed 
and  washed  with  palm  wine,  are  covered  with  odoriferous 
substances.  Then  they  fill  the  cavity  with  pure  myrrh 
bruised,  cassia,  and  other  odoriferous  substances,  except 
frankincense,  and  afterwards  sew  it  up.  When  they  have  done 
this,  they  salt  the  body,  by  covering  it  with  nitre  (natron,  or 
impure  carbonate  of  soda)  seventy  days ;  for  it  is  not  lawful 
to  salt  it  any  longer.  The  seventy  days  beine  elapsed,  they 
wash  the  body,  and  envelope  it  entirely  with  bands  of  cloth, 
covered  with  kommi,  which  the  Egyptians  commonly  use  for 
glue.  It  is  then  given  up  to  the  relations,  who  cause  a  wood- 
en  figure  to  be  made  with  the  likeness  of  the  person,  and  hav- 
ing placed  the  dead  body  in  it,  they  put  it  in  a  recess  devoted 
to  such  purposes,  standing  strait  up  against  the  wall.  In  this 
way  they  prepare  the  dead  m  the  most  sumptuous  manner. 

^  Those  who  wish  to  avoid  expense,  choose  a  middle  sort  of 
embalming.  They  fill  syringes  with  an  unctuous  liquor,  ex- 
tracted from  cedar,  with  this  they  inject  the  belly  of  the  de- 
ceased, without  making  any  incision,  and  without  extracting 
the  intestines.  When  this  liquor  has  been  introduced  by  the 
anus,  it  is  stopped  up  to  prevent  the  liquor  from  escaping; 
afterwards  the  body  is  salted,  for  the  time  prescribed.  The 
last  day  they  cause  the  injected  liquor  to  issue  from  the  bow- 
els. This  has  so  great  power,  that  it  dissolves  the  stomach 
and  bowels,  and  brings  them  out  with  it.  The  natron  con« 
sumes  the  flesh,  and  the  skin  and  bones  only  of  the  dead 
person  remain.  When  they  have  done  this  they  return  the 
dead,  without  further  work. 
I  ^^  The  third  kind  of  eqibalming  is  for  the  poor.     Having 

'  injected  the  bowels  with  surmaia,  they  salt  it  seventy  days, 

and  then  deliver  it  to  those  who  brought  it. 

^The  wives  of  distinguished  men,  and  such  as  are  remark- 
able for  their  beauty,  are  not  delivered  to  the  embalmers  until 
the  third  or  fourth  day*.^^ 

The  account  of  Diodorus  Siculus,  who  was  in  Egypt,  450 
years  after  Herodotus,  confirms  in  a  great  measure  the 
description  of  the  latter,  and  gives  some  additional  par- 
ticulars. 


*  HerodotQs,  lib.  2.  sect.  86.    £d.  Laing. 
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^  The  manner  of  sepulture  is  threefold,  the  most  costly,  th^ 
moderate,  and  the  most  mean.  The  first  costs  a  talent  of  sil- 
TOT ;  the  second  twenty  minas ;  the  third  almost  nothing. 

^  Those  who  make  a  profession  of  burying  the  deact,  have 
learnt  it  from  their  fathers* — ^The  first,  whom  they  caU  the 
scribe,  the  body  being  placed  on  the  ground,  marks  about 
the  left  side  how  much  should  be  cut.  Then  comes  the  para* 
chist,  or  cutter,  holding  an  Ethiopian  stone,  who,  when  m  has 
cut  as  much  as  the  law  requires,  immediately  makes  his  escape, 
and  is  pursued  by  all  those  who  are  present,  with  stones 
and  execrations,  as  if  thev  would  turn  the  sacrilege  upon 
him. — They  then  proceed  as  soon  as  possible  to  the  prepa* 
ration  of  the  body,  and  one,  passing  in  his  hand,  removes  alt 
the  viscera,  except  the  heart  and  kidneys.  Another  washes 
them  with  palm  wine  and  odoriferous  liquids.  Then  they 
anoint  the  body  for  more  than  thij*ty  days  with  cedar  oint<» 
ment,  and  having  seasoned  it  with  myrrh  and  cinnamon,  not 
only  to  preserve,  but  to  guard  it  from  insects,  they  return  it 
to  the  friends. — Hence  many  of  the  Egyptians,  preserving 
the  bodies  of  their  ancestors  in  magnificent  little  edifices  at 
their  own  houses,  have  wonderful  satisfaction  in  looking  at 
the  bodies  of  those  who  have  been  dead  for  ages,  but  whose 
lineaments  are  so  well  preserved,  that  they  seem  as  if  they 
were  still  living.^' 

The  accounts  of  these  ancient  writers  are  in  a  great  degree 
confirmed  by  the  discoveries  of  modern  travellers. — ^The  in- 
.cision  is  found  on  the  left  flank  for  removing  the  viscera,  and 
the  perforation  in  the  ethmoid  bone,  for  the  extraction  of  the 
brain.  We  notice  the  appearance  of  odoriferous  gums,  of 
carbonate  of  soda,  or  some  other  saline  substance ;  of  banda^ 
ges  rolled  many  times  round  the  body,  and  of  the  cases  or 
cofiins,  carved  into  a  resemblance  of^the  deceased.  Asphaltos 
or  bitumen  of  Judea,  so  often  found  as  the  preserving  sub- 
stance, is  not  mentioned  by  either  of  these  writers ;  for  the 
kommi,  spoken  of  by  Herodotus,  as  the  matter  emploved  to 
glue  on  the  bandages,  must  have  been  gum  arabic.  The  use 
of  asphaltos  as  an  embalming  substance  is,  however,  mention- 
ed by  Strabo,  and  some  other  aiithors. 

The  effects  of  the  cedria,  the  liquor  extracted  from  the 
cedar,  must  have  been  misunderstood.  At  least  we  do  not  at 
present  know  in  what  way  a  substance,  obtained  from  the 
cedar  tree,  could  corrode  the  viscera  so  much,  as  to  cause 
them  to  be  discharged.  It  has  been  yctj  naturally  and  judi- 
ciously suggested  by  NL  Rouyer,  that  the  corroding  liquor 
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Was  the  natron,  or  carbonate  of  soda,  rendered  caustic  and  dis- 
solved. Or  we  maj  come  nearer  to  the  account  of  the  an- 
cients, by  supposing  that  the  cedar  tree  was  employed  to  pro- 
duce a  caustic  potass,  to  which  this  name,  cedria,  was  applied ; 
and  that,  after  the  use  of  this,  a  resinous  or  pitchy  substance, 
-  obtained  also  from  the  cedar,  was  thrown  mto  the  cavity  of 
the  abdomen. 

•  As  to  the  surmaia,  employed  to  preserve  the  bodies  of  the 
poor,  we  arc  not  able  to  determine  its  nature.  It  might  have 
been  the  substance  called  pis-asphaltos,  or  possibly  turpen- 
tine; though  we  cannot  believe  that  either  of  these,  merely 
thrown  into  the  abdomen,  would  have*  preserved  the  whole 
body.  Mummies  of  the  poor  have  been  found  in  abundance; 
placed  in  the  sands  near  the  sepulchral  grottos  of  the  greats 
Some  of  these  are  tolerably  preserved ;  jet  appear  to  have 
had  no  other  embalming  substance  than  a  covering  of  pow- 
dered charcoal ;  while  others  were  filled  with  pis-asphaltos. 
Probably  these  and  the  others  on  whom  surmaia  was  employ- 
fed,  were  subjected  to  the  desiccating  power  of  the  carbonate 
of  soda. 

M.  Rouyer,  one  of  the  savans  who  were  in  Egypt  with 
Bonaparte,  made  an  exact  examination  of  a  great  number  of 
mummies,  with  a  view  of  ascertaining  the  nature  of  the^  em- 
balming substances.  He  informs  us  tliat  near  the  ruins  of 
Thebes,  and  in  the  neighbouring  mountain,  he  found  a  great 
many  mummies  entire  and  well  preserved.  "  It  would  be 
impossible,^  says  he,  "  for  me  to  estimate  the  prodigious  num- 
ber of  those  which  1  have  found  heaped  up,  or  scattered  in 
the  sepulchral  chambers,  and  in  the  multitude  of  cavities  in 
the  interior  of  this  mountain." 

He  distinguishes  them  from  each  other  in  a  manner  con- 
formable to  the  account  of  Herodotus,  into  those  which  have 
an  incision  in  the  left  side,  and  those  without.  The  class 
which  have  the  incision,  are  again  divided  into  those  dried 
by  the  aid  of  balsamic  substances,  and  those  which  have  been 
salted. 

The  mummies  preserved  by  balsamic  and  astringent  sub- 
stances are  fillea,  some  with  aromatic  resins,  others  with 
asphaltos. 

The  mummies  filled  with  aromatic  resins  are  of  an  olive 
colour :  the  skin  is  dry  and  flexible,  like  tanned  leather,  and 
seems  to  form  a  common  mass  with  the  flesh  and  bones ;  the 
features  appear  to  be  the  same  as  during  life.  The  abdomen 
and  chost  are  filled  with  friable  resins,  i^hich  have  no  partic- 
22 
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ular  odour,  but  when  thrown  on  burning  coals  produce  a 
thick  smoke  with  a  strong  aromatic  smelK — These  mummies 
are  very  light,  dry,  and  easy  to  break ;  they  preserve  their 
hair  and  teeth.  Some  of  them  are  gilt  over  the  whole  sur- 
face of  the  body,  others  on  the  face  and  hands.  They  seem 
to  have  been  prepared  with  great  care,  and  arc  unalterable  so 
long  as  they  are  preserved  in  a  dry  place ;  but  when  expos- 
ed to  the  air,  attract  moisture,  and  in  a  few  days  exhale  a  dis- 
agreeable smell. 

The  mummies  prepared  with  bitumen  are  of  a  black  colour. 
The  skin  is  harp  and  shining  as  if  it  had  been  varnished. 
The  head,  breast,  and  abdomen  are  filled  with  a  resinous  black 
substance,  which  presents  the  properties  of  bitumen.  These 
are  heavy,  unalterable,  and  do  not  attract  humidity.  Many 
of  them  are  gilt  like  the  first  species. 

The  mummies  which  have  an  incision  in  the  left  side, 
and  which  have  been  salted,  are  likewise  of  two  kinds,  one 
filled  with  resins,  and  the  other  with  asphaltos  or  bitumen. 
Both  of  these  are  very  numerous.  When  exposed  to  the  air 
they  attract  moisture,  and  are  then  distin^ished  from  the 
species  not  salted,  by  being  covered  with  a  light  saline 
efflorescence,  which  appears  to  be  sulphate  of  soda. 

The  second  class  of  mummies,  which  have  not  the  incision 
on  the  left  side,  nor  anv  other  part  of  the  body,  but  from 
which  the  viscera  have  been,  withdrawn  through  the  anus, 
are  also  distiguishable  into  two  sorts :  first,  those  which  have 
been  salted  and  afterwards  filled  with  a  bituminous  substance, 
and  second,  those  which  have  been  merely  salted. 

The  first  species  of  these  are  filled  with  a  substance  called 
pis-aspbaltos,*  less  pure  than  the  bitumen  of  Judea.  Not 
only  are  all  the  cavities  filled,  but  the  surfiace  is  covered,  and 
every  part  seems  to  be  penetrated  with  it;  so  that  it  might  be 
supposed  the  body  had  been  immersed  in  a  cauldron  of  the 
bitumen,  while  in  a  state  of  liquefaction.  These  are  the  most 
common  of  all:  they  are  black,  hard,  heavy,  difficult  to  break, 
and  have  a  disagreeable  penetrating  smell.  The  bituminous 
matter  is  fat  to  the  touch,  less  black  and  friable  than  asphal- 
tos ;  dissolves  imperfectly  in  alcohol ;  distilled,  it  gives  an 
abundance  of  fat  oil  of  a  fetid  smell. 

The  mummies,  which  are  only  salted  and  dried,  are  not  so 
well  preserved  as  those  above-mentioned.  It  is  rare  to  find 
them  in  an  entire  state ;  for  most  commonly  the  flesh  is,  to  a 

*  The  natural  pis-asphaltos  is,  according  to  Dioscoridea  and  others,  a  kind 
of  bitumen  flowing  from  certain  mottntaiiifl.'  It  is  found  in  Tarious  parts  «f 
the  world. 
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greater  or  less  extent,  separated  from  the  bones,  leaving  them 
quite  clean  and  white.  The  skin  is  white  and  supple.  The 
flesh,  having  been  less  dried  is  sometimes  converted  into  adi- 
pocfare,  and  Tumps  of  this  matter  are  also  found  in  the  cavities. 
They  are  strongly  impregnated  with  a  saline  substance,  which 
appears  to  be  principally  sulphate  of  soda* 

Such  is  the  result  of  the  researches  of  M.  Rouyer.  Whence 
it  appears  that  the  most  precious  and  most  perfect  mode 
of  embalming,  was,  as  stated  by  the  ancient  authors,  with 
the  resins.  Next  with  asphaltos.  The  third  with  pis-asphal** 
tos.  The  fourth  and  meanest  with  saline  substances.  It 
is  probable,  however,  though  M.  Rouyer  does  not  appear  to 
be  of  this  opinion,  that  the  saline  substance  was  equality  em- 
ployed in  every  mode ;  but  that  in  the  more  perfect,  it  was 
carefully  washed  away  before  the  resinous  and  bituminous 
substances  were  applied. 

Whatever  was  the  mode  of  embalming,  h^  found  the  cover- 
ings of  the  bodies  much  the  same :  varying  only  in  the  num- 
ba*  of  thicknesses  of  bandage,  or  in  the  delicacy  of  its  tex- 
ture. Next  the  body  there  is  found  a  close  shirt,  laced  at 
the  back  and  made  tight  at  the  neck.  The  head  is  covered 
with  a  square  piece  of  linen  of  fine  texture :  the  centre  of 
which  serves  as  a  kind  of  mask ;  sometimes  there  are  five  or 
six  of  these,  one  over  the  other,  and  the  last  is  gilt,  and  repre- 
sents the  countenance  of  the  deceased  person.  Every  part 
of  the  body  is  enveloped  by  separate  bands,  impregnated 
with  resin ;  the  legs  are  brought  together  and  the  arms  cross- 
ed over  the  breast,  and  confined  in  this  situation  by  bandages, 
curiously  rolled  round  the  whole  body,  to  the  number  of 
fifteen  or  twenty  thicknesses.  The  outer  turns  are  covered 
with  hieroglyphics,  and  secured  by  long  bands  artificially  and 
symmetrically  arranged. 

Under  the  exterior  bands  are  often  found  idols  of  eold, 
bronze,  varnished  earthen  ware,  painted  or  gilt  wood,  rolls  of 
papyrus  containing  hieroglyphics,  and  many  other  objects 
which  had  a  relation  to  religion,  or  were  associated  with  cir- 
cumstances dear  to  the  individual  while  alive. 

It  is  rare  to  find  mummies  enclosed  in  their  cases ;  the 
pieces  of  these  only  being  discovered.  Many  bodies  were 
placed  in  the sepulcnral  caves,  wells,  and  niches  without;  and 
those  which  had  possessed  cases,  were  generally  thrown  out 
of  them.  Those  cases,  which  served,  says  M.  Rouyer,  for  the 
rich,  and  for  persons  of  great  distinction,  were  double.  That 
which  enclosed  the  body  was  composed  of  a  ^at  number  of 
thicknesses  of  a  kind  of  pasteboard ;  and  this  was  enclosed 
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in  a  second,  made  of  sycamore  wood  or  cedar*  They  were 
accommodated  to  the  shape  of  the  body  they  enclosed.  The 
outer  case  had  a  likeness  of  the  individual.  It  was  compos- 
ed of  two  pieces  only,  an  upper  and  under,  joined  by  project- 
ing parts,  secured  with  cords,  externally  covered  with  a 
simple  layer  of  plaster,  or  varnish,  ana  ornamented  with 
hieroglypbical  figures. 

Beizoni  says,  that  such  as  could  afford  it,  probably  had  a 
case  made  to  contain  their  bodies,  on  whicn  was  written  a 
history  of  their  life ;  while  those  in  poorer  circumstances  had 
their  lives  written  on  papyri,  rolled  up  and  placed  between 
their  knees.  In  the  appearance  of  the  cases  there  is  a  great 
difference ;  some  are  plain,  others  very  much  wrought,  and 
richly  adorned  with  painted  figures.  The  cases  were  gene- 
rally made  of  sycamore,  and  always  bear  a  human  face,  male 
or  female.  A  few  contain  a  second  within  them,  of  wood  or 
plaster.  The  inner  cases  are  fitted  to  the  body  of  the  mum- 
my ;  though  some  of  them  appear  to  be  merely  covers,  in 
form  of  a  man  or  woman,  easily  distinguishable  by  the  beard 
or  breast.  The  wooden  case  is  first  covered  with  a  layer  of 
plaster  or  cement,  not  unlike  plaster  of  Paris ;  and  on  this  are 
sometimes  cast  figures  in  basso  relievo,  for  which  they  made 
moulds.  The  whole  case  is  painted,  the  ground  generally  yel- 
low, the  figures  and  hieroglyphics  blue,  green,  red,  and  black, 
but  the  last  colour  is  rarely  used.  Some  of  the  colours  appear  ' 
to  be  vegetable,  as  they  are  evidently  transparent;  ana  the 
whole  of  the  painting  is  covered  with  a  varnish  which  pre- 
serves it  effectually. 

This  traveller  found,  in  some  of  the  mummies,  lumps  of  as- 
phaltos,  weighing  two  pounds.  The  entrails' he  saw  bound  up 
in  linen  and  asphaltos ;  but  Porphyry  says,  that  after  the 
entrails  were  removed  from  the  body,  the  embalmer  held 
them  up  to  the  sun,  addressing  to  him  aprayer,  in  the  form  of 
invocation ;  he  declared,  ^  that  the  body  had  not  committed 
any  crime  during  life ;  but  that  what  faults  mi^ht  be  imputed 
to  it,  ou^ht  to  be  charged  to  the  bowels,  which  were  then 
thrown  into  the  Nile."  For  this  account  Porphyry  has  the 
support  of  Plutarch. 

The  mummies  of  the  priests  are  supposed,  by  Beizoni,  to 
be  distinguished  by  the  peculiar  care  with  which  they  are 
arranged.  The  bandages  are  strips  of  white  and  red  linen 
intermixed,  covering  the  whole  body,  and  forming  a  curious 
effect  of  the  two  colours.  They  have  sandals  of  painted  lea- 
ther on  their  feet,  and  bracelets  on  their  arms  and  wrists. — 
He  found  eight  mummies  in  their  cases,  in  the  state  in  which 
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Aey  were  originally  deposited*  The  cases  lay  side  by  side, 
flat  on  the  ground,  facing  the  east,  in  two  equal  rows,  imbed- 
ded four  inches  deep  in  mortar ;  which  must  have  been  soft 
when  they  were  deposited* 

The  preservation  of  so  many  of  these  mummies  is  partly 
attributable  to  the  construction  of  the  tombs  in  which  they 
were  deposited.  The  solid  pyramids,  the  sepulchres  of  kings, 
were  intended  not  more  to  prevent  the  intrusion  of  strangers, 
than  to  exclude  air  and  moisture.  The  capacity  of  the  ca- 
tacombs under  the  city  of  Alexandria,  now  untenanted,  even 
by  the  dead,  has  always  excited  the  admiration  of  travel- 
lers. The  numerous  and  profound  excavations  in  the  plains 
of  Saccara  were  the  cemeteries  of  Memphis ;  and  the  rocks 
of  the  Lybian  mountains  were  penetrated  to  form  the  necro- 
polis of  Thebes. 

In  the  last  number  of  the  Boston  Journal  of  Philosophy 
and  the  Arts,  there  is  an  excellent  description  of  some  of  the 
tombs.  We  can  form  a  notion  of  the  extent  of  these  places 
from  Belzoni,  who  says,  he  reached  the  inner  apartments 
through  passages,  sometimes  300,  and  even  600  yards,  or  1800 
feet  in  leneth,  formed  in  the  solid  rock.  These  passages  are 
occasionally  interrupted  by  thick  walls,  built  for  the  purpose 
of  closing  them  up ;  and  they  are  broken  by  apartments  of 
various  dimensions,  placed  along  their  course^  at  different  in- 
tervals, which  served  as  separate  depositories  for  the  dead. 
They  also  present,  in  many  places,  square  or  rounded  per- 
pendicular excavations  30  or  40  feet  deep,  in  the  form  of 
wells;  on  descending  these,  other  horizontal  passages  and 
new  apartments  are  found,  some  of  which  are  ornamented  in 
the  most  magnificent  style.  A  part  of  the  wells  appear  to 
have  been  intended  to  receive  and  carry  off  such  moisture,  as 
might  accidentally  fiud  its  way  into  the  tombs. 

The  walls  of  these  apartments  and  passages  are  so  finely 
ad(Nrned  with  sculptures  and  paintings,  that  those  travellers 
who  view  them,  are  at  a  loss  for  expressions  of  their  admira- 
tion. The  sculptures  are  generally  raised  from  the  rocky 
walls  of  the  caverns,  by  cutting  away  the  stone  which  sur- 
rounds the  figure.  The  paintings  are  sometimes  executed  on 
the  raised  stone,  sometimes  on  the  plain  surface  of  the  rock, 
and  oft^i  in  a  very  fine  plaster,  applied  to  the  walls  of  rock. 
The  various  figures  represent  Egyptian  deities :  the  person 
buried  in  the  tomb,  perhaps  a  iwing  or  hero  in  his  chariot, 
leading  a  triumphal  procession,  and  followed  by  hosts  of  cap- 
Ihe  enemies ;  works  of  agriculture ;  of  commerce  ;  manufac- 


174  Dr  Warren? s  Account  of  Efnbalming. 

tures ;  feasts ;  games  and  sports ;  battles  and  victories ;  gene* 
rally  concluded  with  a  funeral  procession.  These  paintings 
are  very  extensive ;  their  colours  are  rich,  and  as  fresh  as  if 
lately  done ;  so  that  travellers  hardly  know  which  most  to 
wonder  at,  the  beauty  of  the  work,  or  the  perfectness  of  its 
preservation. 

^  It  was  not  till  after  marching  three  quarters  of  an  hour 
in  this  desert  valley,''  says  Denon,  ^  that  in  the  midst  of  the 
rocks  we  observed  some  openings,  parallel  with  the  ground, 
containing  a  door  in  a  simple  square  frame,  with  a  flattened 
oval  on  the  upper  part,  in  which  are  inscribed  in  hierogly* 
phics,  a  beetle,  the  figure  of  a  man  with  a  hawk's  head,  and 
two  figures  on  their  knees  in  the  act  of  adoration.  As  soon  as 
the  first  gate  is  passed,  we  discover  long  galleries  cased  with 
stucco,  sculptured  and  painted ;  the  arches  of  an  elegant 
eliptical  figure,  are  covered  with  innumerable  hieroglyphics, 
disposed  with  so  much  taste,  that  notwithstanding  the  singular 
grotesqueness  of  the  forms,  the  ceilings  make  an  agreeable 
whole,  and  a  rich  and  harmonious  association  of  colours." — 
The  sepulchral  chamber  is  sometimes  surrounded  by  a  pilas- 
tered  portico,  whose  galleries,  bordered  with  recesses,  sup- 
ported in  the  same  manner,  and  lateral  chambers  hollowed 
into  the  rock,  are  covered  with  a  fine  and  white  stucco,  on 
which  are  coloured  hieroglyphics,  in  a  wonderful  state  of 
preservation ;  for  except  two  of  the  eight  tombs,  which  have 
been  injured  by  water  trickling  down,  all  the  rest  are  still  in 
full  perfection;  and  the  paintings  as  fresh  as  when  they  were 
first  executed ;  the  coloui*s  of  the  ceilings  exhibiting  yellow 
figures,  on  a  blue  ground,  are  executed  with  a  taste  that  might 
decorate  the  most  splendid  saloons. 

Among  the  subjects  represented,  are  sacrifices,  and  in  one 
or  more  places  are  seen  the  figures  of  black  men,  decapitated, 
standing  upright,  with  the  head  at  the  side  of  the  body 
streaming  with  blood.  Over  the  black  men,  stand  one  or  more 
red  men  stretching  out  their  arms  in  the  attitude  of  invoca- 
tion. These*  pictures  concur  with  a  multitude  of  other  facts 
to  prove,  that  the  ancient  Egyptians  were  not  black  but  red ; 
and  that  the  black  figures  were  made  to  represent  Ethiopians. 
They  can  scarcely  be  intended  for  any  tnin^  but  an  exhibi- 
tion of  human  sacrifices ;  and  therefore  lead  us  to  suspect 
that  Herodotus  was  misinformed  on  this  subject ;  since  he 
expressly  says,  the  Egyptians  never  have  human  sacrifices. 
Or  it  is  possible  the  practice  might  have  been  laid  aside  in  his 
time ;  and  that  the  figures  allude  to  the  habits  of  a  much  ear- 
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lier  period,  which  the  Egyptian  priests  would  be  apt  to  deny 
to  Herodotus,  after  they  oad  become  obsolete  and  unfashion- 
able, in  consequence  of  the  Persian  conquest. 

The  finest  of  the  tombs  which  have  been  lately,  opened,  is 
that  of  king  Psammis,  discovered  by  Belzoni.  This  contains 
a  long  series  of  archways,  corridors,  halls,  and  chambers,  to 
which  M.  Belzoni  has  given  names;  as  the  hall  of  pillars, 
the  chamber  of  beauties,  of  mysteries,  &c.  It  had  never 
been  opened  by  the  moderns,  though  it  appears  that  the  Per- 
sians, ureeks,  or  Saracens  had  penetrated)  and  afterward  clos- 
ed it  up.  What  the  Persians  spared,  and  the  Greeks  respect- 
ed, M.  Belzoni  has  contrived  to  carry  off;  for  besides  load- 
ing himself  with  the  smaller  objects,  found  in  the  tomb,  he 
hBB  got  out  a  beautiful  alabaster*  sarcophagus,  which  had  pro- 
bably contained  the  remains  of  king  Psammis,  and  this,  to- 
gether with  the  colossal  head  of  the  younger  Memnon,  and  va- 
rious other  articles  which  no  body  else  thought  of  disturb- 
ing, he  has  packed  up  and  sent  to  England;  and  as  if  vexed 
at  not  being  able  to  transport  the  tomb  of  king  Psammis, 
with  the  rocky  mountain  which  contains  it,  he  has  mgeniously 
formed,  and  set  up  in  England,  a  representation  of  this  tomb, 
with  all  its  grottoe,  pillars,  and  paintings. 

The  most  interesting  among  the  groups,  discovered  in  this 
{4ace,  is  a  military  and  triumphal  procession  of  Egyptians, 
with  their  prisoners.  The  procession  begins  with  Tour  red 
men  with  white  kirtles,  followed  by  a  hawk-headed  divinity ; 
these  are  EWptians.  Next  follow  four  white  men  with  thick 
black  beards,  and  a  simple  white  fillet  round  their  black  hair, 
wearing  striped  and  fringed  kirtles ;  these  are  Jews,  and  might, 
says  the  Quarterly  Review,  ^  be  considered  as  portraits  of 
those,  who  at  this  day  walk  the  streets  of  London."  After 
these  are  four  negroes  with  hair  of  different  colours,  wearing 
large  circular  ear-rings,  having  white  petticoats  supported  hj 
a  belt  over  the  shoulder ;  these  are  meant  to  represent  Ethi- 
opians. Lastly,  three  white  men  with  smaller  beards  and 
curled  whiskers,  bearing  diouble  spreading  plumes  in  their 
heads,  and  wearing  robes  or  mantles  spotted  like  the  skins  of 
wild  beasts ;  and  these  are  Persians  or  Babylonians.  Now  it 
a{^>ears  from  the  Biblet  that^  Necho^  the  father  of  Psammis, 
went  out  of  Egypt  to  fight  with  the  Babylonians  or  Persians. 
In  his  way  through  Judea  he  was  attacked  by  king  Josiah, 


•  Since  found  by  Dr  Clarke  to  be  wmigamie»^^Ed.  B,  /♦ 
1 5K  Chronicles,  zzxt.  20. 
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and  though  he  contended  with  him  reluctantly,  he  conquered 
and  killed  him,  and  carried  his  son  Jehoahaz  prisoner  into 
Egypt.  The  historian  Herodotus  states  the  same  facts  in  a 
manner  singularly  accordant  with  the  holy  scriptures,  and 
moreover,  says,  that  king  Psammis  himself  made  a  warlike  ex- 
pedition into  Ethiopia ;  and  thus  we  have  explained  to  us  the 
representation  of  the  prisoners  of  the  three  nations,  the  Jews, 
Babylonian^  and  Ethiopians. 

The  Egyptians  were  not  the  only  nation  who  preserved  the 
bodies  of  the  dead.  The  Guanches  of  the  Canary  Islands 
oUowed  this  practice  to  a  considerable  extent.  They  were 
conauered  in  the  fifteenth  century ;  yet  there  remain  great 
numbers  of  bodies,  prepared  by  them ;  a  single  cavern  in 
Teneriffe,  having  been  found,  when  first  opened,  to  contain 
about  a  thousand  bodies.  Acosta  and  Garcilasso  de  la  Vega  in- 
form  us,  that  the  Peruvians  possessed  this  art,  that  the  bodies 
of  some  of  the  Incas  were  found  in  a  state  of  good  preserva- 
tion, and  quite  hard  though  light.  The  New  Zealanders  of 
the  present  day  are  wonderfully  skilful  in  their  preservations 
of  the  human  body,  though  in  other  respects  among  the  most 
ignorant  and  miserable  of  savages.  The  head  of  a  chief  or 
great  warrior  is  thought  to  transfer  to  his  enemies,  if  it  hap* 
pen  to  fall  into  their  power,  the  courage  and  strength  of  the 
individual.  They  are  therefore  anxious  to  obtain  and  pre- 
serve such  heads ;  and  they  are  able  to  succeed  so  well  in 
removing  the  causes  of  putrefaction,  that  the  flesh  is  as  solid 
and  unoecomposable  as  wood ;  possesses  an  aromatic  odour 
like  that  of  newly  dried  grass ;  and  perfectly  exhibits  the 
features  of  the  individual.  I  have  one  of  these  heads  which 
belonged  to  a  New  Zealand  chief;  it  might  at  first  view 
be  taken  for  carved  work.  The  hair  is  wholly  preserved ; 
it  was  originally  black,  and  somewhat  finer  than  that  of 
the  American  Indian,  but  is  now  red  inclining  to  gray, 
from  age.  The  forehead  is  narrow  from  side  to  side,  and 
very  oblique,  though  extensive.  The  jaws  prominent,  the 
teeth  small.  The  skin  is  of  a  d^rk  red  or  chocolate  colour, 
tattooed  over  the  whole  face,  and  the  cartilages  of  the  nose 
jcut  to  a  point,  so  as  to  give  a  frightful  and  ferocious  aspect  to 
the  face,  more  like  that  of  a  wolf  than  of  a  man.  The  art 
of  these  people  probably  consists  in  first  cleaning  the  part  to 
be  preserveo,  and  expressing  the  blood ;  then  exposing  it  for 
some  time  to  the  steam  of  certain  herbs,  and  afterward  dry- 
ing it  in  smoke.  It  is  said  that  they  can  prepare  entire  bo- 
dies in  the  same  manner;  but  of  this  I  am  not  well  satisfied. 
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Natural  muminies  are  bodies  preserved  without  the  aid 
of  artificial  means.  They  have  been  found  in  various  parts 
of  ^he  world,  and  under  different  circumstances.  In  the 
exhumations  of  the  great  cemetery  at  Dunkirk^  in  France,  a 
number  of  bodies  were  found  in  a  state  of  preservation,  in- 
termixed with  others  in  full  putrefaction.  Particular  soils 
have  a  preservative,  or  rather  a  desiccative  operation,  and  they 
^ppedLT  to  be  especiallv  such  as  abound  m  limestone.  In 
Toulouse,  in  France,  tnere  are  one  or  more  churches,  the 
cemeteries  of  which  are  said  to  possess  this  power.  The  ope- 
ration of  such  soils  is  illustratea  by  an  experiment  made  on 
two  tritons.  These  small  salt-water  animals  were  placed,  one 
in  an  empty  glass  vessel,  the  other  in  one  containing  some 
muriate  of  lime.  On  the  second  day  the  latter  was  found  to 
be  completely  dried  up ;  while  the  other  remained  alive  until 
the  fourth.  Heat  and  cold  both  prevent  the  process  of 
decomposition^  though  in  different  ways.  The  bodies  of  tra- 
vellers in  the  burning  sands  of  Africa,  when  buried  by  vio- 
lent winds,  are  frequently  dried  and  converted  into  mummieF. 
While,  on  the  other  hand,  various  individual  cases  have  oc- 
curred in  those  who  died  in  cold  weather,  and  whose  bo- 
dies remained  frozen  for  some  time,  of  a  desiccation  suffi- 
cient to  prevent  the  progress  of  putrefaction.  *  We  have  an 
opportunity  of  seeing  this  process  in  venison,  frozen,  and 
kept  in  our  apartments,  which  becomes  dried,  and  unde- 
composable  to  a  certain  extent.  Whether  we  are  to  impute 
to  the  last  cause,  or  to  some  other,  the  singular  preservation 
of  a  gentleman's  bod v  near  Boston,  I  am  unable  to  determine. 
This  lx)d  V  has  been  buried  between  twenty  and  thirty  years, 
and  is  still  so  entire  that  the  features  of  the  face  are  at  dnce 
recognised  by  those  who  knew  him  while  living.  I  havf; 
examined  it  and  found  the  skin  quite  firm  and  strong. 
The  flesh  of  the  arms  is  solid.  The  walls  of  the  abdomen  are 
perfect,  and  emit  a  hollow  sound,  as  if  the  viscera  had  been 
removed  or  decayed.  The  skin  is  of  a  brown  colour,  and  is 
constantly  moist,  though  not  wet.  The  cellular  membramt 
under  it  is  not  fat,  nor  in  the  state  of  spermaceti,  but  precise- 
ly resembles  the  grain  of  the  under  surface  of  leather.  This 
gentleman  died,  I  believe,  in  the  winter.  He  was  about  80 
years  old,  and  very  fat.  The  body  was  not  opened,  nor  were 
any  means  taken  to  preserve  it ;  and  other  bodies  placed  in 
the  same  tomb  long  since,  are  completely  decomposed,  even 
to  the  separation  of  the  bones.  It  is  remarkable  that  there 
is  no  worm,  nor  insect  of  any  kind,  seen  in  the  coffin,  or  on  the 
33 
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body.  The  tomb  is  in  the  open  air?  placed  sodiewhat  oo 
ll^e  side  of  a  faill^  facing  the  vest,  and  the  soil  is  rather  of  tei 
dry  nature.  Although  the  fatty  substahce  has  now  entirely 
disappeared,  it  is  probable  it  had  a  principal  agencjr  in  tbk 
preservation  of  this  body,  penetrating  and  preserving  the 
muscles  and  other  parts,  white  the  desiccating  process  was  M- 
compiished. — The  greater  part  of  natural  mummies  are  form- 
ed by  the  conversion  of  the  flesh  into  adipocire,  or  sperma- 
ceti. This  transmutation  which  has,  within  the  last  thirty 
years,  been  discovered  in  various  situations  as  the  effect  of  ac- 
cident, has  also  been  successfully  imitated  by  placing  flesh  in 
wet  places,  and  especially  by  exposing  it  to  a  small  stream  of 
running  water.  This  has  the  effect  of  converting  it,  after  a 
considerable  time,  into  a  spermaceti,  that  may  be  advanta- 
geously employed  in  the  arts.  Manufactures  of  spermaceti, 
on  a  large  scale,  are  successfully  carried  on  in  this  manner, 
particularly  in  Spain*. — AH  kinds  of  bodies  are  not  equally 
susceptible  of  this  decomposition.  I  suppose  that  those  abound- 
ing with  fat,  and  in  which  the  muscles  are  tender,  are  the 
most  proper  subjects ;  but  I  have  noticed  in  thin  as  well  as  in 
corpulent  persons,  who  had  lived  in  a  very  sedentary  man- 
ner, that  tlic  muscular  flesh  has  been  nearly  converted  into 
spermaceti  during  life^  so  as  to  be  ruptured  by  a  very  slight 
violence. 

False  Mummy  is  a  term  originally  applied  to  a  substance 
fttbricated  so  as  to  resemble  tht  embalming  matter  of  the 
true  mummies.  Some  centuries  since,  the  asphaltos  and 
resins  which  had  been  used  for  embalming,  obtained  great  re- 
putation in  Europe  as  medicinal  substances,  especially  in  hy- 
pochondriac ana' nervous  affections.  The  consumption  was 
so  great  as  to  exhaust  the  repositories  of  Saccara ;  and  the 
necropolis  of  Thebes  was  not  then  opened  to  a  considerable 
extent.  The  Arabs  and  Jews  succeeded  in  preparing  the  bi- 
tumen of  Judea  in  such  a  manner  as  to  answer  the  purpose 
of  genuine  mummy,  for  a  length  of  time,  until  the  discovery 
of  the  fraud,  and,  the  improvements  of  a  later  age,  entirely  put 
a  Btop  to  this  branch  of  commerce.  Another  kind  of  false 
mummy  is  a  wooden  efiigy  of  a  man  or  woman,  which  has 


•  Daring  the  wont  periods  of  the  French  rerolation,  when  infercotirte 
was  cut  off  from  the  reet  of  the  world,  this  fabncatioa  was  attempted  in 
France ;  and  it  was  thoOght  a  good  revolutionary  bon  mot^  in  allusion  to  it, 
to  say,  ^^  that  some  who  had  been  of  no  use  while  alive  might  be  made, 
after  their  death,  to  iUtMwnatt  the  world. *^ 
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been  someUmes  discovered  in  the  catacombs,  arranged  pre- 
cisely in  the  way  of  the  true  mummies,  and  intermixed  with 
them.  Whether  these  were  the  falsifications  of  Egyptian 
embalmers,  or  whether  it  >vas  one  of  the  singular  fancies  of 
that  people,  which  produced  this  kind  of  image,  we  are  not 
informed*.  A  third  false  mummy  is  a  poor  attempt  to  imitate 
the  true,  by  piecing  together  parts  of  different  bodies,  bun- 
dling them  coarsely  in  rags,  and  enclosing  them  in  a  white- 
washed coffin*  These  boxes  sometimes  contained  a  bone  or 
two,  swathed  in  the  form  of  a  mummy.  So  eross  an  imposi- 
don  actually  passed,  without  being  understood,  for  a  consider- 
able time.  It  does  not  appear  that  there  ever  has  been  a 
thorough  and  operose  attempt  to  counterfeit  a  mupamy  with 
all  its  parts ;  nor  in  truth  can  such  an  attempt  be  profitable 
until  the  catacombs  shall  have  been  rifled,  and  emptied  Qf 
thousands  of  bodies  still  remaining* 

[To  be  concladed  in  the  next  Number.] 


Art.  XXV. — Account  of  a  Man  who  -tived  ten  Years  after  haz' 
tng  swallowed  a  nunwer  of  Clasp-Knives ;  with  a  Description 
qfthe  Appearances  of  the  Body  after  Death.  Drawn  up  front 
papers  published  in  the  Medico  Chirurgical  Transactions  : 
b^  Alexander  Marcet,  M.  D.,  F.  R.  S.,  &c.,  late  Physi- 
cian to  Guy's  Hospital.  [J.  W.] 

The  following  extraordinary  case  is  well  worthy  of  being 
recorded,  both  from  the  singular  nature  of  the  facts  themselves, 
and  as  affording  a  most  striking  illustration  of  the  self-pre- 
serving powers  of  the  stomach  and  intestines,  and  their  ability 
to  resist  the  influence  of  foreign  agents.  Although  the  cir<* 
cumstances  occurred  many  years  since,  yet  it  is  only  within 
the  last  year,  (1822,)  that  they  have  been  collected  and  pre- 
sented to  the  public  in  an  authentic  form. 

Inthemontn  of  June,  1799,  John  CummingSi  an  American 
sailor,  about  twenty-three  years  of  age,  being  with  his  ship 


•  Perhaps  these  effigies  are  alluded  to  \>j  Herodotus,  where  he  speaks  of 
an  I^Tptian  cnstom,  which  might  be  revived  at  the  present  day,  with  salu- 
tary consequences.  He  tells  us,  ^^  that  in  the  feasts  of  the  rich,  when  they 
depart  from  supper,  some  one  carries  round  a  wooden  image  of  a  dead  man, 
painted  and  carved  to  an  exact  likeness,  and  showing  him  to  each  of  the 
guests,  says,  ^  Look  on  this,  drink  and  take  delight,  for  such  shalt  thou  be 
after  deaUi.*" 
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on  the  coast  of  France,  and  havine  gone  on  shore  with  some 
of  his  shipmates,  about  two  miles  from  the  town  of  Havre  de 
Grace,  he  and  his  party  directed  their  course  towards  a  tent, 
which  they  saw  in  a  field,  with  a  crowd  of  people  round  it« 
Being;  told  that  a  play  was  acting  there,  they  entered,  and 
found  in  the  tent  a  mountebank,  who  was  entertaining  the 
audience,  by  pretending  to  swallow  clasp-knives.  Having 
returned  on  board,  and  one  of  the  party  having  related  to  the 
ship^s  company,  the  story  of  the  knives,  Cummings,  after 
drinking  freely,  boasted  that  he  could  swallow  knives  as 
well  as  the  Frenchman.  He  was  taken  at  his  word,  and 
challenged  to  do  it.  Thus  pressed,  and  though  (as  he  can- 
didly acknowledges  in  a  narrative  of  his  case,  drawn  up 
by  himself,) "  not  particularly  anxious  to  take  the  iob  in 
hand,  he  did  not  like  to  go  against  his  word,  and  having 
a  ^ood  supply  of  ^rog  inwardly,'^  he  took  his  own  pocket- 
knife,  ana  on  trymg  to  swallow  it,  it  slipped  down  his 
throat  with  ^reat  ease,  and  by  the  assistance  of  some  drink, 
and  the  weight  of  the  knife,  it  was  conveyed  into  his  stomach, 
The  spectators,  however,  were  not  satisfied  with  one  experi- 
ment, and  asked  the  operator  ^  whether  he  could  swallow 
moref  his  answer  was,  ^  all  the  knives  on  board  the  ship  ;'' 
upon  which  three  knives  were  immediately  produced,  which 
were  swallowed  in  the  same  way  as  the  former ; "  and  by  this 
bold  attempt  of  a  drunken  man,''  to  use  his  own  expression8, 
'^  the  company  i^as  well  entertained  for  that  night.''  The  next 
morning  he  had  a  motion  which  presented  nothing  extraordi- 
nary; and  in  the  afternoon  he  had  another,  with  which  be 
passed  one  knife,  which,  however,  was  not  the  one  that  he 
nad  swallowed  first.  The  next  day  he  passed  two  knives  at 
once,  one  of  which  was  the  first,  which  he  had  missed  the  day 
before.  The  fourth  never  came  away,  to  his  knowledge,  and 
he  never  felt  any  inconvenience  from  it.  After  this  great 
performance  he  thought  no  more  of  swallowing  knives  for  the 
space  of  six  years* 

In  the  month  of  March,  1805,  being  then  at  Boston,  in 
America,  he  was  one  day  tempted,  while  drinking  with  a 
party  of  sailors,  to  boast  of  his  former  exploits,  adding,  that 
ne  was  the  same  man  still,  and  ready  to  repeat  his  perform- 
ance ;  upon  which  a  small  knife  was  produced  which  he  in- 
stantly swallowed.  In  the  course  of  that  evening  he  swal- 
lowed five  more.  The  next  morning  crowds  of  visitors  came 
to  see  him ;  and  in  the  course  of  that  day  he  was  induced  to 
swallow  eight  knives  more,  making  in  all  fourteen. 
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This  time,  however,  he  paid  dearly  for  his  frolic ;  for  he 
was  seized  the  next  morning  with  constant  vomiting,  and  pain 
at  his  stomach,  which  made  it  necessary  to  carry  him  to 
Charlestown  hospital,  where,  as  he  expresses  it,  ^^  betwixt 
that  period  and  the  38th  of  the  followmg  nionth,  he  was 
safely  delivered  of  his  cargo*^ 

The  next  day  he  sailed  for  France,  on  board  a  brig,  from 
which  he  parted  there,  and  embarked  on  board  another  ves- 
sel to  return  to  America.  But  on  his  passage,  the  vessel  was 
taken  by  the  British  ship  Isis,  of  fifty  guns,  and  sent  to  St« 
Johns,  Newfoundland,  wnere  she  was  condemned  ;  while  he 
himself  was  pressed,  and  sent  to  England,  on  board  the  Isis. 
One  day,  while  at  Spithead,  where  the  ship  laj^  some  time, 
having  got  drunk,  and  as  usual  renewed  the  topic  of  his  for- 
mer follies,  he  was  once  more  challenged  to  repeat  the  experi- 
ment, and  again  complied,  ^  disdaining,'^  as  he  says,  "  to  be 
worse  than  ms  word.''  This  took  place  on  the  4th  of  De-» 
cember,  1805,  and  in  the  course  of  that  night  he  swallowed 
five  knives.  On  the  next  morning  the  ship's  company,  hav- 
ing expressed  a  great  desire  to  see  him  repeat  the  perform- 
ance, he  complied  with  his  usual  readiness,  and  ^^  by  the 
encouragement  of  the  people,  and  the  assistance  of  good 
grog,"  he  swallowed,  that  day,  as  he  distinctly  recollects, 
nine  clasp-knives,  some  of  which  were  very  large ;  and  he 
was  afterwards  assured,  bv  the  spectators,  that  he  had  swal- 
lowed four  more,  which,  however,  he  declares  he  knew  no- 
diing  about ;  being,  no  doubt,  at  this  period  of  the  business,  too 
much  intoxicated  to  have  any  recollection  of  what  was  pass- 
ing. This,  however,  is  the  last  performance  we  have  to  re- 
cord ;  it  made  a  total  of  at  least  thirty-five  knives,  swallowed 
at  different  times,  and  we  shall  see  that  it  was  this  last  attempt 
which  ultimately  put  an  end  to  his  existence^ 

The  next  day  he  was  seized  with  serious  symptoms  of  de- 
rangement, and  applied  to  the  surgeon  of  his  ship,  Dr  Lara, 
for  medical  advice.  He  complained  of  excessive  pain  in 
the  stomach  and  bowels,  incapacity  of  retaining  any  tning  on 
the  stomach,  and  severe  pain  in  walking  or  standine  erect. 
These  continued  for  some  time,  and  were  but  litde  alleviated 
by  the  means  made  use  of  for  that  purpose.  Little  in  fact 
could  be  done,  under  circumstances  so  remarkable,  with  any 
prospect  of  relief,  and  the  case  was  left,  in  great  measure,  to 
the  efforts  of  nature.  A  little  castor  oil  was  occasionally 
given  to  promote  the  expulsion  of  the  knives  downward,  and 
opium  administered  to  diminish  the  pain  and  vomiting,  which 
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immediately  occurred  upon  sittiog  up,  or  swallowing  wy  thing 
solid*  The  evacuations  from  the  intestinal  canal  became 
dark  and  ink^.  His  appetite  continued  pretty  good,  but  he 
became  emaciated,  though  his  pulse  remained  of  the  natural 
standard. 

A  general  disbelief  prevailed,  notwithstanding  these  appear- 
ances, as  to  the  cause  to  which  Cummings  attributed  his 
complaint,  particularly  as  some  of  those  who  had  declared  that 
they  had  seen  him  swallow  the  knives,  prevaricated  in  their 
evidence  on  bein^  repeatedly  examined.  He  was  directed, 
on  account  of  this  suspicion,  to  sit  up  the  whole  of  the  day. 
For  a  few  days  he  always  vomited  on  risins,  but  within  a 
week  he  lost  that  symptom,  and  seldom  vomited,  except  after 
drinking  some  liquid,  and  then  it  always  had  the  appearance 
of  ink  and  water.  He  had  taken  sulphuric  acid  ana  the  mu- 
riated  tincture  of  iron  without  benefit,  and  at  this  time  the 
use  of  medicine  was  suspended.  For  three  or  four  months 
there  was  little  alteration ;  yet  he  seemed  to  gain  in  some 
respects,  for  although  more  emaciated,  he  was  able  to  move 
about,  and  at  intervals  performed  the^  duty  of  a  sweeper  on 
board  the  ship.  On  the  36th  of  April,  1806,  nearly  five  months 
from  the  date  of  his  swallowing  the  knives,  he  had  a  return  of 
the  vomiting  and  pain,  which  severely  afflicted  him  for  a  few 
weeks,  but  from  which  he  gradually  amended,  and  was  dis- 
charged to  the  performance  of  such  light  duties  as  he  could 
execute. 

For  several  months  nothing  particular  occurred.  He  ga- 
thered  strength  and  flesh,  ate  voraciously,  drank  proportiona* 
biy,  and  performed  some  duty,  though  sufierine  from  pain 
whenever  he  ^tood  erect,  and  vomiting  at  intervals.  On  tho 
6th  of  June,  he  brought  up  by  vomiting  part  of  the  horn  han-^ 
die  of  a  knife,  which  occasioned  him  no  considerable  effort, 
or  pain  in  its  expulsion.  On  the  8th  of  Nov.  he  passed  the 
blade  and  half  the  horn  handle  of  a  knife,  with  ipuch  pain. 
In  the  course  of  a  few  succeeding  months,  he  evacuated  from 
the  stomach  and  from  the  bowels  several  other  portions  of 
knives,  some  of  them  with  excruciating  pain,  ana  accompa^ 
nied,  on  one  occasion  with  hemorrhage  from  the  stomach,  to 
the  amount  of  two  pounds  of  blood. 

In  June,  1807,  he  was  discharged  from  his  ship,  and  im- 
mediately became  a  patient  in  Guy^s  hospital,  under  the  care 
of  Dr  Babington.  He  was  discharged,  after  a  few  days,  his 
story  appearing  alogether  incredible ;  but  was  readmUted  by 
the  same  physician,  in  the  month  of  August,  his  health  during 
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thiA  period  having  evidently  become  much  worse.  In  the  lat- 
ter end  of  October,  however,  he  was  again  discharged  in  an 
improved  state ;  and  he  did  not  appear  again  at  the  hospital 
vntil  the  next  September.  He  now  became  a  patient  ot  Dr 
Curryii  under  whose  care  he  remained,  gradually  and  mise- 
rably sinking  under  his  sufferings,  till  March,  1809,  when  he 
died,  in  a  state  of  extreme  emaciation,  three  years  and  three 
months  from  the  commencement  of  his  difficulty.  On  his  first 
admission  into  the  hospital,  his  statement  was  entirely  disbe- 
lieved, he  was  considered  as  a  hypochondriac,  probably  la- 
bouring under  some  chronic  affection  of  the  stomach  and  liver, 
and  was  treated  accordingly.  Subsequently,  however,  the 
consistency  of  his  story,  and  various  symptoms  attending  his 
case,  convinced  his  medical  attendants  that  there  was  some 
probability  in  his  representation*  With  a  view  to  dissolve 
the  bodies  present  in  tne  stomach  and  alimentary  canal,  or  at 
least  in  hopes  of  rendering  their  edges  blunt,  dilute  acids, 
first  the  nitric,  and  afterwards  the  sulphuric,  combined  with 
opium  and  mucilage,  were  prescribed.  Various  other  pallia- 
tives were  also  occasionally  administered ;  and  that  these 
were  attended  with  some  temporary  benefit,  may  be  inferred 
from  the  long  period  during  which  the  patient's  life  was 
preserved,  notwithstanding  tne  utterly  hopeless  nature  of 
his  situation. 

On  opening  the  body  after  death,  various  interesting  appear- 
ances presented  themselves.  Throughout  the  cavity  of  the 
abdomen,  a  blackish  ferruginous  tinge  prevailed,  which  was 
also  observable  in  the  hepatic  system.  On  examining  the  in- 
testines, one  of  the  blades,  and  one  of  the  back  springs,  were 
actually  found  in  them,  both  so  situated  that  theu*  expulsion 
from  the  body  was  obviously  impossible.  The  latter  of  these, 
about  4i  inches  long,  had  literally  transfixed  the  colon  oppo- 
site the  left  kidney,  and  projected  into  the  cavity  of  the  abdo- 
men ;  while  another  was  found  stretching  across  the  rectum, 
wjth  one  of  its  extremities  actually  fixed  in  the  muscular 
parietes  of  the  pelvis.  It  was  observed,  that,  although  the 
knives  had  thus  perforated  the  intestines,  none  of  their  con* 
tents  had  escaped  into  the  cavity  of  the  ahdomen,  and  that 
no  active  inflammalion  had  taken  place;  in  consequence, 
no  doubt^  of  the  perforation  having  been  gradual,  and  of  a 
slow  and  simultaneous  process  of  ulceration  having  taken 
place  from  within,  which  had  enabled  the  parts  to  adapt  them- 
selves so  closely  around  the  protruding  instrument,  as  effect- 
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ualij  to  prevent  any  communication  between  the  wounded 
intestine  and  the  general  cavity  of  the  abdomen. 

The  stomach,  viewed  externally,  bore  evident  marks  of 
altered  structure.  Upon  being  opened,  a  great  many  por- 
tions of  blades,  knife-springs,  and  handles,  were  found  in  it, 
and  deposited  in  the  anatomical  museum  of  Guy's  hospital* 
These  fragments  were  between  thirty  and  forty  in  number ; 
thirteen  or  fourteen  of  them  being  evidently  the  remains 
of  blades ;  some  of  which  were  remarkably  corroded,  and 
much  reduced  in  size,  whilst  others  were  comparatively 
in  a  state  of  tolerable  preservation.  That  which  had  un- 
dergone the  least  alteration,  being  a  blade  made  of  cast 
steel. 

The  cesophagus  at  its  lower  part,  and  tbe  upper  orifice  of 
the  stomach,  were  thicker  than  natural.  The  left  extremity 
of  the  stomach,  where  the  spleen  adheres  to  it,  had  its  usual 
texture  ;  but  the  right  was  exceedingly  thickened.  The  rugs, 
in  the  mucous  membrane,  were  unusually  prominent ;  and 
there  were  granulated  projections  from  the  edges  of  the  rugss. 
This  membrane  was  coloured  by  the  steel.  The  pylorus 
was  natural,  but  the  duodenum  had  a  greater  thickness  than 
usual. 

From  a  comparison  of  these  particulars  with  the  history  of 
the  case,  it  would  appear,  that  so  lougas  the  stomach  was  not 
injured  in  its  action  and  texture,  the  passage  of  the  knives 
was,  in  most  instances,  attended  with  no,  or  very  little  incon- 
venience. But  from  the  frequent  repetition  of  these  experi- 
ments together  with  the  man's  habits  of  intemperance,  the 
stomach  at  last  lost  the  power  of  transmitting  to  ttie  intestines 
those  bulky  and  unyielding  bodies.  They  tnerefore  now  re- 
mained in  that  organ,  where  they'  produced  the  distressing 
symptoms  of  indigestion  and  pain  which  have  been  describ- 
ed ;  and  the  circumstance  of  the  kqives  not  wounding  the  in- 
testines till  the  latter  period,  was  probably  owing  to  a  similar 
cause,  namely,  that  when  the  stomach  was  able  to  expel  them 
quickly,  they  passed  through  the  intestines,  inclosed  within 
their  handles,  and  therefore  comparatively  harmless ;  while 
at  a  later  period,  the  knives  were  detained  in  the  stomach  till 
the  handles,  which  were  mostly  of  horn,  had  been  dissolved, 
or  at  least  too  much  reduced  to  afford  any  protection  against 
the  metallic  part. 

An  opportunity  was  afforded  by  this  dissection  of  noticing 
a  chemical  fact,  which  shows  the  power  possessed  by  iron  of 
impregnating  the  biliary  secretions.    The  contents  of  the  gall 
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bladder  partook  of  the  black  tinge  of  the  other  abdominal 
viscera,  and  some  of  the  bile  was  collected  and  examined  by 
Dr  Marcet,  for  the  purpose  of  determining  the  presence  of 
iron,  as  a  constituent^  and  its  proportion.  About  150  grains  of 
this  bile,  which  was  perfectlj  black,  and  possessed  the  usual 
alkaline  properties,  being  subjected  to  evaporation^  and  the 
dry  mass  burnt  in  a  platina  crucible,  with  a  little  wax,  the  in* 
cinerated  residue  weighed  nearly  five  grains ;  and  on  present- 
ing a  magnet,  ferruginous  particles  were  immediately  attracted 
by  it.  This  residue  being  treated  with  muriatic  acid  and 
prussiate  of  }x>(ass,  the  quantity  of  prussian  blue  formed, 
amounted  to  half  a  grain*  This  Quantity  was  found  to  be 
more  than  double  that  contained  in  bile  under  ordinary 
circumstances ;  150  grains  of  which,  treated  in  a  similar 
manner,  yielded  at  most  one  fifth  of  a  grain  of  prussian 
blue.  This  susceptibility  of  the  bile,  of  receiving  a  ferrugi* 
nous  impregnation,  appears  the  more  remarkable,  as  Dr  Mar- 
cet, some  years  before,  attempted  in  vain  to  detect  iron  in 
the  urine  of  persons,  whose  digestive  system  was  under  the 
influence  of  tnat  metal.      ^ 


etnttui  Iknttiiiatntt. 

Proposed  Inairtiments  for  ascertaining  the  mean  Temperature^ 
and  (he  mean  Atmospherical  Pressure. — A  writer  in  the  London 
Journal  of  Arts  and  Sciences  has  proposed  a  method,  by 
which  the  mean  of  the  atmospherical  pressure,  or  the  mean 
temperature,  for  any  period,  may  be  determined  without  the 
necessity  of  constant  observation.  He  proposes  to  affix  to 
the  pendulum  of  a  clock  a  column  of  mercury,  which,  vary- 
ing in  height,  either  by  change  of  temperature,  in  the  one 
case,  or  atmospherical  pressure,  in  the  other,  will  vary  the 
centre  of  oscillation  in  the  pendulum.  The  hours  marked 
by  a  clock  so  influenced,  compared  with  the  actual  lapse  of 
time,  must  show  the  variation  of  the  centre  of  oscillation ; 
whence,  may  be  directly  inferred  the  mean  height  of  the  mer- 
curial column.  Perhap  the  variation  of  temperature  might 
be  better  ascertained,  by  simplv  constructing  the  pendulum 
rod  of  lead  or  zinc,  which  of  all  the  solid  metals  are  most 
affected  by  change  of  temperature ;  and  making  the  compa- 
rison above  proposed^  Every  body  knows  that  clocks,  hav- 
24 
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ing  pendulum  rods  of  iron  or  wood,  substances  much  less  st- 
fected  by  heat  than 'lead  or  zinc,  are  constantly  disturbed 
from  regular  motion,  by  changes  of  temperature  aflfecting  the 
centre  of  oscillation.  This  variation  of  the  centre  might 
be  much  increased,  by  reversing  the  arrangement  of  the 
rods  in  a  compensation  pendulum,  or  4)y  a  combination  of 
levers — [D.  T.] 

.Yen  Femunting  Apparatus. — A  patent  has  been  lately  ob- 
tained in  England)  for  an  a]^aratus,  invented  by  Madame 
Gervais,  to  condense  the  alcoholic  vapour  which  arises  during 
the  vinous  fermentation.  The  apparatus  consists  of  a  conical 
vessel,  which  is  placed  over  an  aperture  in  the  top  of  the  vat 
which  contains  the  fermenting  liauor.  This  vessel  is  sur- 
rounded by  cold  water,  and  any  alcohol  which  may  arise  in 
the  form  of  vapour  during  fermentation,  after  being  con- 
densed by  the  cold  sides  of  the  vessel,  is  conducted  through 
a  pipe  into  the  fermenting  vat ;  while  the  permanently  elastic 
fluids,  which  are  always  |»*oduced  by  fermentation,  are  suf- 
fered to  escape  by  another  pipe. 

It  is  evident  that  such  an  apparatus  must  be  advantageous, 
in  proportion  to  the  quantity  of  alcohol  which  escapes  from 
the  vat,  during  fermentation,  in  the  ordinary  mode.  We 
should  think  it  not  unlikely  that  this  is  so  considerable,  as  to 
render  the  condensing  apparatus  quite  useful. — [D.  T.] 

Omdensation  of  Gases  into  Li^t^.— Mr  Faraday  has  suc- 
ceeded in  condensing  chlorine  into  a  liquid :  for  this  purpose 
a  portion  of  the  sohd  and  dried  hydrate  of  chlorine  is  put 
into  a  small  bent  tube,  and  hermetically  sealed ;  it  is  then 
heated  to  about  100%  and  a  yellow  vapour  is  formed,  which 
condenses  into  a  deep  yellow  liquid,  heavier  than  water,  (sp. 
grav.  probably  about  1.3).  Upon  reUeving  the  pressure,  by 
breaking  the  tube,  the  condensed  chlorine  instantly  assumes 
its  usual  state  of  gas  or  vapour. 

When  perfectly  dry  chK>rine  is  condensed  into  a  tube  by 
means  of  a  syringe,  a  portion  of  it  assumes  the  liquid  form 
under  a  pressure  equal  to  that  of  four  or  five  atmospheres. 

By  putting  some  muriate  of  ammonia  and  sulphuric  acid 
into  the  opposite  ends  of  a  bent  riass  tube,  sealing  it  herme- 
tically, and  then  suflfering  the  acid  to  run  upon  the  salt,  mu- 
riatic acid  is  generated,  under  such  pressure,  as  causes  it  to  as- 
sume the  liquid  form ;  it  is  of  an  orange  colour,  lighter  than 
sulphuric  acid,  and  instantiv  assumes  the  gaseous  state,  when 
the  pressure  is  removed.  §ir  H.  Davy  has  given  an  account 
<}{  this  experiment  to  the  Royal  Society. 
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'  Bjr  pursuing  this  mode  of  experhnenting,  stt]phurett€d  hy» 
drogen,  sulphurous  acid,  carbonic  acid,  cyanogen,  euchlorine, 
and  mtroua  oxide,  have  been  also  found  to  assume  the  liquid 
form,  under  pressure,  and  lo  appear  as  limpid  and  highly  mo- 
bile fluids.  It  is  probable  that  other  gases  may  be  condensed 
by  similar  means,  and  that  nitrogen,  oxygen,  and  even  hydro- 
gen itself,  may  yield,  provided  sufficient  pressure  can  be  com- 
manded.—[Qitcar.  JourJ] 

CkavelmdUe* — ^H.  J^  Brooke,  Esq.,  of  London,  one  of  the 
most  accomplished  mineralogists  of  Great  Britain,  has  given 
the  name  of  cleavelandite  to  the  substance  hitherto  known 
as  siliceous  felsoar,  which  accompanies  the  green  and  red 
tourmaline  of  Cnesterfield,  in  Massachusetts.  This  mineral, 
and  the  albite,  Mr  Brooke  remarks,  are  varieties  of  the  same 
mineral.  ^  Two  different  names  having  been  given  to  this 
substance,  it  becomes  necessary  either  to  adopt  one  of  them, 
to  the  exclusion  of  the  other,  or  to  assign  a  new  one  to  the 
species. 

^As  the  Albite  is  generally  Utte,  and  sometimes  reel,*  its 
name  might  be  apfdi^  with  equal  propriety  to  other  sub- 
stances. I  have,  therefore,  preferred  adopting  the  term 
cleavelandite  to  denote  the  species,  out  of  respect  to  the  Pro- 
fessor of  Natural  Philosophy,  in  Bowdoin  College,  IT.  S. 
,  ^  This  species  has  cleavages  in  three  directions,  parallel  to 
the  planes  of  a  doubly  oblique  prism.'^ 

Mr  Brooke  has  applied  the  name  arfwedsonite  to  a  foliat* 
ed  black  substance,  that  accompanies  the  sodalite  from  Green- 
land ;  and  the  term  latrobite  to  a  substance,  from  Amitok 
island,  near  the  coast  of  Labrador,  which  has  a  pink  colour ; 
like  some  of  the  varieties  of  lepidolite,  is  sufficiently  hard  to 
scratch  glass,  but  is  scratched  by  felspar,  and  is  accompanied 
by  mica  and  carbonate  of  lime. — [J.  W.  W.] 

Sapphirine* — This  mineral,  discovered  by  Giesecke,  in 
Greenland,  contains,  according  to  Stromeycr,  alumina  6S.1 ; 
silica  14.5;  magnesia  16.8;  lime  0.3;  oxide  of  iron  3.9; 
oxide  of  manganese  0.5.  It  is  a  very  different  mineral  from 
the  sapphirine  of  Nose,  which  is  a  variety  of  hauyne,  and 
from  its  hardness,  and  specific  gravity,  probably  belongs  to 
the  corundum  family. 

EudiaHte — Likewise  discovered  in  Greenland,  is  interest- 
ing from  the  circumstance  of  the  quantity  of  zircon  earth 


*  ^^  The  specimen  which  flrst  enabled  me  to  determine  the  form,  U  bright 
blue.    It  came  from  Labrador/^ 
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and  alkali  it  contains.  According  *to  Stromeyer,  it  condfit^ 
of  silica  53.325;  zircon  earth  11.102;  lime  9*785;  natron 
13.822;  oxide  of  iron  6.754;  oxide  of  manganese  S.063;. 
muriatic  acid  1.034;  water  1.801  =  99.685. 

Dichroite. — The  following  are  the-  results  of  the  analysis 
of  this  mineral;  silica  49.170;  alumina  33.106;  magnesia 
11.454;  oxide  of  iron  4.338;  oxide  of  manganese  0.037; 
water  and  loss  1.204.  The  specimen  analysed  was  from. 
Greenland.  The  dichroite  of  Bavaria  and  Greenland,  the 
hard  fahlunite  of  Sweden,  and  the  steinhelile  of  Finland, 
are  supposed  to  be  varieties  of  the  same  mineral. 

•ATczo  Scientific  Work. — Among  the  new  productions  at  tlw 
Leipsick  Fair,  was  the  first  volume  of  MM.  Mai'tin  and  Spix's 
Travels  in  Brazil,  during  the  years  1817,  18,  19,  and  20; 
with  an  adas,  in  imperial  folio,  of  fifteen  lithographic  plates  of 
portraits,  views,  geological  and  botanical  charts,  &c.  This 
volume  contains  their  travels  through  Rio  Janeiro,  St.  Paul, 
Minas  Geraes,  Goyaz,  Bahia,  &c. — [j^nw.  PhilJ] 

Our  readers  may  not  be  aware  that,  during  the  above 
years,  a  number  of  scientific  travellers  were  traversing  Bra-* 
zil,  under  the  protection  of  th.e  Portugese,  and  at  the  ex- 
pense of  the  Austrian,  Bavarian,  and  Tuscan  governments. 
These  gentlemen  were,  on  the  part  of  Austria,  Professor  Mi- 
kan,  for  natural  history  in  general,  and  botany  in  particular ; 
Dr  Pohl,  as  mineralogist;  M.  Natterer,  for  zoology;  M» 
Schott,  as  gardener ;  M.  Socher,  as  huntsman  ;  M*  Ender,  as 
landscape  painter ;  M.  Buchber^er,  as  botanical  painter;  and 
M.  Frick,  as  natural  history  painter.  On  the  part  of  Bava- 
ria, Dr  Spix,  as  zoologist ;  and  Professor  Martin,  as  botanist. 
On  the  part  of  the  Grand  Duke  of  Tuscany,  Dr  Radi,  as  na<- 
turalist. 

Improved  Method  of  obtaining  Castor  Oil. — This  method  con* 
sists  m  mixing  the  seeds,  deprived  of  their  rind  and  beat  into  a 
paste,  with  a  certain  quantity  of  alcohol,  (four  ounces  to  the 
pound,)  at  36^  of  the  centigrade  thermometer.  This  mixture  is 
subjected  to  the  press ;  the  liquid  flows  with  great  facility, 
and  is  afterwards  distilled ;  the  residue  of  the  distillation  is 
^washed  with  many  waters.  The  oil  separated  by  the  water 
is  placed  upon  a  gentle  fire,  to  evaporate  all  the  moisture;  it 
is  then  taken  from  the  fire,  and  thrown  upon  filters  placed 
upon  a  stove  heated  to  30^  cen. ;  it  filters  freelv,  and  the  oil 
obtained  is  very  clear  and  very  mild.  The  products  obtained 
in  this  way,  are  ten  ounces  of  oil  from  each  pound  of  the 
.peeled  seeds,  and  seven  ounces  from  those  with  rinds  on*  Tliese 
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pfoducts  greatlv  exceed  the  quantity  obtained  by  the  old 
methods.  Half  the  c]iiantity  of  alcohol  employeci,  may  be 
recovered  by  distillation. — (jouu  de  Pharmacie!] 

Geology  of  Lake  Huron^r^On  Feb.  21,  and  March  7,  a 
raper  was  read  before  the  Geological  society  of  London,  en- 
titled, **  Notes  on  the  Geography  and  Geology  of  Lake  Huron, 
including  a  description,  accompanied  by  drawings,  of  new  spe- 
cies of  organic  remains.^  By  John  Bigsby,  M.  D.,  M.  G.  S. 
In  this  paper  the  author  enters,  in  some  detail,  into  a  geogra** 
phical  and  geological  description  of  the  coast,  and  islands  of 
Lake  Huron.  The  greater  part  of  the  northern  shore  is 
composed  of  primitive  rocks ;  while  the  Manitouline  islands, 
which  stretch  nearly  across  the  centre  of  the  lake,  with  the 
southern  coast,  are  entirely  composed  of  secondary  calcare- 
ous fonpations.  To  this  paper  is  subjoined  a  map  of  Lake 
Huron,  and  plates,  illustrative  of  the  organic  remains  which 
are  contained  in  great  abundance  in  the  limestone  rocks. — 
[Ann.  Phil.} 

Hydroa/anic  Acid. — Some  chemists,  as  Lampaduc  and  Brug« 
natelK,  formerly  announced  that  the  hydrocyanic  acid  might 
be  obtained  from  prussiate  of  potass;  but  they  did  not 
sufficiently  determine  the  manner  in  which  it  might  be  ren- 
dered of  uniform  strenerth.  M.  Gea  Pessena,  a  chemist  at 
Milan,  has  employed  nimself  in  removing  this  deficiency. 
The  following  is  his  process,  which  must  be  economical,  if 
the  result  correspoif\as  with  the  account  of  the  inventor. 
He  introduces  eighteen  parts  of  prussiate  of  potass  and  iron, 
reduced  to  a'  very  fine  powder,  into  a  small  tubulated  glass 
retort,  taking  care!^  not  to  soil  the  neck  or  side.  He  adapts  to 
this  vessel  a  very  small  tubulated  balloon  furnished  with  a  con- 
ducting tube,  which  he  plunges  into  the  first  fiask,  containing 
a  little  distilled  water.  The  tube  of  the  retort  is  to  be  herme- 
tically  secured  ;  the  whole  left  at  rest  for  twelve  hours,  at  the 
commencement  of  which  the  balloon  is  to  be  suiTounded  with 
ice;  the  neck  of  the  retort  is  to  be  constantly  cooled  with  wet 
cbths ;  afterwards  the  materials  are  to  be  heated  with  some 
burning  charcoal,  and  preserved  in  this  state  until  the  streaks, 
which  are  observed  in  the  neck  of  the  retort,  become  more 
rare,  and  until  a  blue  va)x>ur  arises,  which  threatens  to  pass 
into  the  receiver.  At  this  point,  the  heat  is  immediately  dis- 
continued ;  the  apparatus  is  allowed  to  cool  entirely,  and  the 
contents  of  the  receiver  are  poured  into  a  proper  vessel. 
The  hydrocyanic  acid  obtained  by  this  })rocess  has  a  strong 
and  penetrating  odour;  the  specific  gravity  is  from  0.898  to 
0.90Dt  at  the  temperature  of  13^  or  H"*  of  Reaumur :  it  liker 
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wise  possesses,  according  to  M.  Pessena,  all  the  properties  of 
the  purest  pnissic  acid« — [GiamaU  de  Fisica.'] 

ifydriodale  of  Potass. — The  importance  of  preparing  the 
various  salts  of  iodine,  used  in  medicine,  with  accuracy,  is  too 
obvious  to  require  comment ;  we,  therefore,  regard  the  fol* 
lowing  directions  respecting  the  h jdriodate  of  potass  as  merit- 
ing attention. 

One  part  of  iodbe,  and  three  parts  of  water,  are  to  be  in- 
troduced into  a  phial  or  matra§s  ;  by  degrees,  and  at  inter'* 
vals,  an  excess,  one  half  part  for  example,  of  pure  filings  of 
iron  is  to  be  added.  Tne  combination  immediately  takes 
place ;  much  heat  is  disengaged ;  the  iodine  disappears,  and 
the  liquid  becomes  of  a  deep  red  colour.  During  this  vio- 
lent reaction,  a  hydriodate,  with  excess  of  iodine,  is  formed, 
which  has  only  to  be  heated,  and  constantly  and  slightly  agi- 
tated, to  be  converted  into  a  simple  hydriodate  of  iron.  The 
action  is  shown  to  be  terminatea  by  the  almost  complete  ab- 
sence of  colour  in  the  liquid,  but  still  more  certainly  by  white 
paper  being  no  longer  stained  red  by  it.  The  liquid  is  to  be 
filtered,  and  to  be  augmented  by  some  parts  of  water ;  it  is  to 
be  placed  in  a  sand-bath,  in  a  retort  or  matrass,  and  nearly 
at  the  boiling  point;  then  the  iron  is  precipitated  by  means  of 
pure  carbonate  or  subcarbonate  of  potass.  This  part  of  the 
process  requires  some  attention,  lest  an  excess  of  potass  be 
added ;  which,  however,  may  be  separated  by  repeated  crys- 
tallization, or  saturated  with  hydnodic  acid.  After  having 
filtered,  in  order  to  separate  the  ferruginous  precipitate,  and 
having  washed  it  well,  it  is  to  be  evaporated.  The  salt  may 
be  made  to  crystallize  by  cooling  or  oy  evaporation.  In  this 
latter  case,  the  concentrated  solution  of  the  hydriodate  of 
potass  is  to  be  placed,  not  upon  a  stove,  because  the  salt  would 
form  along  the  sides  of  the  vessel,  and  the  liquid  in  the  end 
be  entirely  re-mixed,  but  on  a  very  gentle  fire,  where  the 
edges  of  the  vessel,  being  less  heated  than  the  bottom,  may 
condense  a  little  of  the  vapour  which  rises,  and  thus  prevent 
the  ascension  of  the  salt.  By  degrees,  crystals  are  deposited ; 
when  they  fill  almost  all  the  space  occupied  by  the  liquid,  it 
must  be  allowed  to  cool ;  then  the  mother-water  is  to  be 
poured  ofi*,  and  aeain  evaporated  to  obtain  more  of  the  salt ; 
finally,  the  crystals  are  to  be  entirely  dried  at  a  stove  or  fire, 
where  they  undergo  a  slight  decrepitation. — [Jour,  de  Phar^ 
mocte.] 

•Vew  American  Locality  of  Rtibellite  and  Lepidolile. — We 
have  lately  received  very  interesting  specimens  of  rubellite 
from  Paris,  in  the  state  of  Maine.    The  crystals  are  of  the 
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tsual  form.  They  are  in  a  granite,  the  felspar  of  which  is 
similar  to  that  of  Chesterfield,  (Mass.)  and  are  accompanied 
with  green  and  blue  tourmaline,  and  Icpidolite,  of  great 
beauty.  The  locality  was  discovered  oy  £♦  L.'  Hamlin 
Esq.,  of  Paris,  to  whose  politeness  we  are  indebted  for  the 
specimens. — [J.  W.  W.] 

Fusion  of  Carbonaceous  Bodies. — Professor  Silliman  has 
lately  succeeded  in  fusing  charcoal  and  plumbago,  by  means 
of  Dr  Hare's  galvanic  deflagrator.  A  detailed  account  of 
the  highly  interesting  experiments  by  which  fusion  was  pro- 
duced, has  been  published  by  professor  Silliman  in  his  Jour- 
nal. The  meltea  carbon  is  obtained  in  small  spheres  resem- 
bling shot,  some  of  them  white,  "  like  minute,  delicate  concre- 
tions of  mammil  lary  calcedony  .'*  Some  of  the  globules,  obtain- 
■ed  from  plumbago,  were  so  hard  as  to  scratch  the  hard  green 
glass  of  which  aqua  fortis  bottles  are  made. 

Professor  Silliman  has  also  succeeded  with  the  compound 
blow-pipe  in  melting  plumbago  and  anthracite.  The  globules 
of  melted  plumbago  ootained  in  this  way^  were,  many  of  them, 
*^ white  and  transparent,  and  as  large  as  small  shot;  they 
scratched  window  glass ;  were  tasteless ;  harsh  when  crushed 
between  the  te^th,  and  they  were  not  magnetic." 
.  Preservation  of  Leeches, — The  number  of  leeches  every  day 
used  for  the  purpose  of  local  bleeding  is  very  considerable, 
even  in  England.  There  are  four  principal  importers  of 
leeches  in  London  alone,  whose  average  imports  are  said  to 
be  150,000  per  month  each;  making  a  total  of  600,000,  or 
7,200,000,  in  one  year.  On  the  continent,  where  they  are 
obtained  at  a  much  cheaper  rate,  the  numbers  employed  are 
enormous. 

In  winter  the  leech  resorts  to  deep  water,  and,  in  severe 
weather,  retires  to  a  great  depth  in  the  ground,  leaving  a 
small  aperture  to  its  subterranean  habitation.  It  begins  to 
make  its  appearance  in  March  or  April.  Water  alone  is 
not  the  natural  element  of  leeches,  as  it  is  supposed,  but  con- 
jointly with  ground  or  mud. 

The  usual  food  of  the  medicinal  and  trout-leech  is  derived 
from  the  suction  of  the  spawn  offish ;  and  leeches  will  not  un- 
frequently  be  found  adhering  to  the  fish  themselves :  but  frogs 
form  the  most  considerable  portion  of  their  food.  Hence,  the 
beat  leeches  are  found  in  waters  much  inhabited  by  these 
animals. 

The  medicinal  and  trout-leech  do  not,  I  conceive,  like 
the  horse-leech,  take  any  solid  food ;  nor  have  they  the  like 
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propensity  to  destroy  tbeir  own,  or  any  other  species  of 
the  genus;  but  these,  the  horse-leech  will  not  hesitate  to 
devour. 

Leeches  should  be  kept  in  large  stone  jars,  which  are  un- 
glazed ;  the  lead,  which  is  employed  for  this  purpose,  proving 
deleterious  to  this  animal.  """'    *^ 

Wooden  vessels  are  equally  proper :  indeed,  leeches  are 
tiow  usually  imported  in  small  casks,  the  size  of  an  oyster- 
barrel,  each  containing  about  2000,  instead  of  in  bags,  as  for- 
merly. These  arc  peculiarly  convenient  for  the  purpose, 
having  a  bead  made  of  stout  canvass,  affixed  to  a  hoop,  which 
is  screwed  on,  and  removed  at  pleasure,  thus  admitting  air  to 
the  leeches.  •^ 

Pond  or  river  water  is  the  most  proper  for  the  preservation^ 
of  leeches.  It  should  not  reach  beyond  the  height  of  one 
half  of  the  vessel ;  by  which  means,  sufficient  room  is  left 
for  them  to  ascend  from  the  water,  whenever  they  are  dis- 
posed so  to  do.  The  wholesale  dealers  prefer  water  which 
has  been  standing  for  a  fortnight  or  three  weeks ;  giving,  as  a 
reason,  that  the  animalcula  generated  in  it  are  necessary  for 
their  support;  that,  if  the  leeches  be  put  into  fresh  water, 
they  receive  no  nourishment  until  these  animalcula  are  pro- 
duced, and,  in  consequence,  often  become  weak  and  unhealthy,, 
through  want  of  food.  Water  from  ponds  ought,  there- 
fore, to 'be  preferred.  It  is  not  necessary  or  proper  to 
change  the  water  in  the  vessel  so  often  as  is  commonly  done ; 
once  in  every  two  months  in  winter,  and  every  month  in 
summer  is  'often  enough,  except  under  peculiar  circumstan- 
ces ;  as  in  very  hot  weather,  wnen  it  may  be  changed  once 
or  twice  a  week ;  or  upon  the  water  turning  bloody,  an  in- 
dication of  disease  among  the  leeches. 

The  vessels  containing  leeches  should  be  placed  in  a  situa- 
tion secluded  from  all  kinds  of  scents  anci  effluvia;  and  so 
chosen  as  to  preserve,  as  much  as  possible,  an  equality  of 
temperature  in  all  seasons. 

When  it  is  wished  to  preserve  leeches  for  any  length  of 
time,  they  should  be  confined  in  small  numbei*s,  not  exceed- 
ing four  or  six  together,  in  earthen  pots,  holding  about  half  a 
gallon.  Each  of  these  should  contain  about  one  pound 
of  gravel,  a  quart  of  water,  and  be  tied  over  with  strong 
canvass ;  the  more  animalcula,  small  fish,  &c.  which  inhabit 
the  water,  the  better.  But  in  case  of  deficiency  of  these,  a 
small  quantity  of  the  fresh  blood  of  animals,  in  a  state  of 
coagula,  may  be  occasionally  thrown  into  the  vessels. — 
IPrice^s  Treatise  on  lAech-Bkeaing.'] 
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Art,  XX VL — Remarks  en  the  Increase  of  the  Population  of  the 
United  States^  and  Territories  of  North  America^  with  Ori- 
ginal Tables  deduced  from  the  American  Population  Returns^ 
to  illustrate  the  various  rates  oflthcrease  in  the  White  Popular 
tion  and  Slaves^  and  also  the  comparative  degrees  in  which 
Agriculture^  Commerce^  and  Manufactures  prevail.  By 
GsoRGE  Harvet,  Esq.  Member  of  the  Astronomical  So- 
ciety, &c.  Communicated  by  the  Author.  [Edin.  Phil. 
Jour.^ 

The  Table  which  concluded  the  first  portion  of  my  Essay, 
in  the  last  Number  of  this  Journal,  presents  results  of  a  more 
striking  and  remarkable  nature,  than  any  which  have  been 
drawn  from  the  tables  formed  to  illustrate  the  other  divisions 
of  the  survey  of  the  American  population*.  Since  1810,  Indi- 
ana has  added  its  immense  increments  to  the  Middle  States, 
surpassing  even  the  rapid  rates  of  increase  which  distinguish- 
ed Ohio  in  the  former  decade.  In  the  Southern  States,  also, 
we  find  the  returns  for  Louisiana  presenting  results  scarcely 
less  remarkable.  And  in  the  Territorial  Governments,  we 
have  the  fertile  districts  of  Alabama,  Illinois,  and  Michigan, 
each  contributing  their  mighty  increments,  to  swell  and  aug- 
ment the  tide  of  population. 

Among  the  Northern  States,  it  is  curious  to  trace  the  growth 
of  the  district  of  Maine,  when  contrasted  with  that  of  Ver^ 
mont.  In  the  enumeration  for  1790  to  1800,  the  increments' 
of  the  former  were  decidedly  inferior  to  those  of  the  latter; 


•  The  reader  is  requested  to  correct  the  following  tjpographical  errors 
in  the  Tables  belonging  to  the  former  part  of  this  essay : — To  place  the 
sign  mmtw  before  the  number  belonging  to  the  free  white  males  under  16 
in  Rhode  Island,  page  10. ;  also  in  the  state  of  Connecticut,  and  in  the 
class  of  males  under  10,  in  p.  12.  to  substitute — 0.4  for  50.4 ;  and  in  the 
lame  page,  to  place  the  sigpn  minut  before  the  number  belonging  to  the 
free  white  females  of  45  and  upwards.  Also  in  the  Table,  p.  15.,  to  in- 
troduce the  same  sign  in  the  following  places,  viz.  before  the  numbers  for 
the  males  and  females  in  the  class  under  10,  in  the  states  of  Connecticut 
and  Vermont;  before  the  numbers  belonging  to  the  first,  second,  and 
fourth  classes  of  males,  and  the  first  and  second  classes  of  females,  in  the 
state  of  Delaware  ;  and,  lastly,  in  the  second  class  of  males  belonging  to 
lU'mois,  to  alter  37.3  into  347.3.     Autlmr. 

The  aboTe  errors  were  copied  in  our  reprint,  some  of  them  were  noticed 
in  reading  the  article,  as  involving  contradiction  and  obscurity,  but  not 
knowing  in  what  the  errors  consisted,  no  correction  was  attempted.  E.  B,  J, 
25 
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and  in  the  period  from  1800  to  1810,  the  comparative  rates 
of  increase  were  somewhat  of  an  micertain  kind,  the  ascen- 
dancy being  found  for  some  of  the  ages  in  one  state,  and  some- 
times in  the  other;  but  in  the  census  for  1820,  the  district  of 
Maine  will  be  found  to  have  gained  a  positive  superiority  in 
everj  age  5 — all  the  increments,  and  particularly  those  of  the 
female  class,  being  considerably  raised  above  those  of  Ver- 
mont. In  the  latter  state,  indeed,  we  find  the  change  to  have 
been  so  remarkable,  as  to  create  decrements  in  its  youngest 
class  of  males  and  females.  Connecticut,  likewise,  is  distin- 
guished by  decrements  in  its  youngest  classes ;  but  the  tran- 
sitions are  much  less  remarkable :  for,  in  the  former  decade, 
the  youngest  class  of  males  belonging  to  this  state,  was  dis- 
tinguished by  a  feeble  diminution  of  its  numbers ;  and  the 
females  of  the  corresponding  class  approached  very  nearly 
to  a  stationary  state.  But  in  Vermont,  the  change  nas  been 
from  mcrements  of  considerable  and  nearly  equal  magnitude, 
to  decrements  of  a  less  equal  kind.  The  second  class  of 
males  and  females  has  also  undergone  variations  of  a  re- 
markable kmd.  The  greatest  increments  which  the  popu- 
lation of  this  state  received  from  1810  to  1830,  are  in  the 
three  last  classes  of  each  of  its  sexes. 

If  we  contrast  the  present  Table  for  New  Hampshire,  with 
the  results  of  the  former  decade,  the  increments  will  be  found 
to  possess  some  curious  relations.  The  first,  second,  and 
fourth  classes  of  its  males,  and  also  the  first,  second,  third, 
and  fourth  classes  of  its  females,  for  the  last  ten  years,  have 
increments  inferior  to  the  corresponding  rates  of  increase  of 
the  former  decade ;  but  the  increments  of  the  classes  of  the 
two  sexes  for  the  latter  period,  exceed  the  corresponding 
ones  of  the  former.  In  Massachusetts,  with  the  exception 
of  the  last  class,  the  increments  alternate  with  the  corres- 
ponding mcrements  of  the  former  period,  from  less  to  greater, 
and  from  greater  to  less.  The  first  and  second  classes  of 
males  in  Khode  Island,  exhibit  also  a  relation  of  this  kind ; 
and  so  also  do  thtf  three  last  classes  of  females.  The  alter- 
nating changes  which  exist  in  the  increments  of  Massachusetts,  ' 
are  not,  however,  to  be  traced  in  the  fine  province  of  New 
York,  all  the  augmentations  which  its  different  ages  have  re- 
ceived, being  inferior,  in  point  of  magnitude,  to  the  corres- 
ponding increments  of  the  preceding  period.  There  is,  how- 
ever, a  greater  degree  of  uniformity,  and  a  closer  connexion, 
among  Ine  increments  of  this  province,  than  in  many  others. 
In  New  Jersey,  the  increments  for  the  first  class  of  each  sex 
are  very  intmiately  allied  to  each  other  in  the  two  periods ; 
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the  rates  of  increase  for  the  males  being  respectively  11.5 
and  11.2,  and  the  feooales  10.5  and  10.7.  There  is  also  a 
Gurious  relation  between  the  third  and  fourth  classes  of  males 
for  the  two  periods ;  the  increment  of  the  third  class  in  the 
former  decade  beioe  nearly  double  the  increment  of  the  same 
class  in  the  latter  decade;  and  the  increment  of  the  fourth 
class,  during  the  last  ten  years,  being  also  double  the  cor^ 
respraiding  class  of  the  former  period.  The  small  incre- 
ments of  the  males  and  females  of  10  and  under  16,  when 
compared  with  the  other  increments,  afford  a  contrast  some- 
what remarkable.  Pennsylvania  is  likewise  distinguished 
for  the  close  approximation  of  the  increments  of  tne  first 
classes  of  its  males  and  females,  and  so  also  are  Maine,  Mas- 
sachusetts, Cotmecticut,  New  Jersey,  Ohio,  Georgia,  Louisi- 
ana, Tennessee,  Kentucky,  and  Alabama.  These  coinci- 
dences are,  however,  better  exhibited  in  a  Table. 


Increments 

Increments  of 

of  the  Males 

the  Females 

Differences. 

under  10. 

under  10. 

Maine,     ..... 

+    19.2 

+    18.9 

+  0.3 

Massachusetts, 

+      «.9 

+      3.6 

-0.9 

C<nmecticnt,    .        -        - 

-      2.6 

-      1.8 

+  0.8 

New  ietwfj 

+    11.2 

+    10.7 

+  0.6 

PennsylTania,  ... 

+  26.e 

+    26.6 

+  0.1 

Ohio,    .... 

^-  139.5 

+  139.9 

^  0.4 

Georgia,           ... 

+    26.6 

+    26.2 

+  0.4 

Lotusiana,    ... 

-fjW3.7 

+  244.3 

+  0.4 

Tenneuee, 

^-    62.3 

4-    61.7 

+  0.6 

Kentucky,    . 

+    27.5 

+    27.7 

-  0.2 

Alabama,         ... 

+  192.5 

+  193.6 

-  1.1 

The  column  of  differences  exhibits  the  close  approximation 
of  the  male  and  female  increments  to  each  other ;  the  posi- 
tive signs  showing  that  the  excess  is  on  the  side  of  the  males, 
and  the  negative  signs  that  it  is  on  that  of  the  females.  In  no 
case  is  the  difference  greater  than  1.1;  and  in  by  far  the 
greater  number  of  cases  it  is  less  than  0.5.  The  positive  dif- 
ferences amount  to  +3.1,  and  the  negative  to  — 2.6,  the  dif- 
ference between  the  two  aggregates  being  only  +0.5 ; — a 
coincidence  as  singular  and  remai'kable  as  any  before  ob- 
served. And  when  we  consider  the  diversity  which  reigns 
among  the  increments  themselves,  and  connect  with  them  the 
uncertain  nature  of  the  causes  which  have  contributed  to  the 
growth  of  the  population  in  the  respective  provinces,  we  can- 
pot  but  consider  it  as  singular  that  so  close  an  approximation 
to  equality  should  ei:ist. 
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Id  the  state  of  Delaware,  the  first,  second,  and  fourth  class* 
es  of  males,  and  also  the  first  and  second  classes  of  females, 
are  distinguished  by  changes  of  a  decreasing  kind.  Two 
other  classes  of  the  females,  namely,  the  third  and  fourth, 
received  only  increments  of  a  very  feeble  kind.  The  results 
also  of  the  enumeration  for  the  period  comprised  between 
1800  and  1810,  exhibited  some  singular  relations,  containing 
the  only  example  of  a  class  of  persons,  altogether  stationary, 
and  also  of  two  other  classes  approximating  very  closely  to 
the  same  state.  In  the  decade  from  1810  to  1820,  there  are 
likewise  three  classes  of  a  similar  kind.  The  magnitudes, 
also,  of  the  increments  of  the  last  class  of  each  sex,  must  be 
considered  as  very  great,  when  contrasted  with  those  which 
precede  them.  Causes  of  a  very  peculiar  nature  must  have 
operated  on  the  state  of  Delaware,  to  have  produced  such  a 
series  of  increments  as  have  here  been  referred  to. 

The  equality  which  exists  in  the  first  class  of  the  male  and 
female  increments  of  Ohio,  has  been  already  noticed ;  but  it 
is  also  deserving  of  remark,  that  the  fourth  class  of  males 
possesses  an  increment  precisely  similar  to  the  first.  In  the 
period  from  1800  to  1810,  the  maximum  male  and  female 
increments  were  found  in  the  final  classes ;  but  in  the  suc- 
ceeding census,  it  was  only  found  to  hold  good  in  the  fe- 
males, the  greatest  increment  in  the  male  population  being 
found  in  the  third  class.  This  circumstance  is  most  proba- 
bly to  be  accounted  for,  from  the  immmense  number  of 
young  men  who  have  been  known  to  emigrate  to  the  state  of 
Ohio,  in  consequence,  probably,  of  an  impression  which  was 
at  one  time  very  strong  in  the  public  mind,  that  it  possessed 
advantages  superior  to  anjr  other  American  state,  and  hence 
was  resorted  to  by  multitudes  of  the  young  mechanics  of 
England. 

In  Indiana,  notwithstanding  the  increments  are  so  very 
great,  a  considerable  degree  of  uniformity  prevails  among 
tnem,  the  average  of  the  male  rates  being  513,  and  of  the 
females  514.4, — a  remarkable  approach  to  equality,  when 
the  irregular  nature  of  the  operating  causes  is  considered. 
This  tendency  of  nature  to  proauce  a  balance  in  her  aggregate 
operations,  is  also  curiously  displayed  in  the  state  o?  Ix»ui- 
siana,  where  the  male  increments  of  the  first  and  second 
classes,  although  but  little  more  than  half  the  magnitude  of 
the  third,  and,  we  may  add,  the  fourth  increment  also,  and 
therefore  presenting  no  kind  of  uniformity  whatever;  yet 
their  means  does  not  differ  very  widely,  considering  the  mag- 
nitude of  the  increments,  from  the  mean  of  the  almost  equally 
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irregular  increments  of  the  females ;  the  former  bem^  358.7, 
and  the  latter  342.9.  It  is  remarkable,  however,  fliat  the 
maximum  female  increment  should  be  found  in  the  final 
class,  corresponding  in  this  respect  with  Ohio,  Indiana,  Mis- 
sissippi, Michigan,  and  Columbia; — ^Alabama  being  a  singular 
exception  to  the  law.  The  maximum  male  increments  are 
found  in  the  third  class,  in  the  states  of  Ohio,  Indiana,  Loui- 
siana, Alabama,  lUinoil^,  and  Michigan, — confirming  the  re- 
mark before  made,  relative  to  the  immigration  of  young 
mechanics.  A  more  particular  account  of  the  maximum 
increments  will  be  given  in  a  succeeding  page. 

Among  the  southern  states,  Louisiana,  as  has  been  already 
remarked,  is  distinguished  by  the  magnitude  of  its  incre- 
ments, and  also  by  the  irregularity  of  their  character.  The 
impulse  which  its  male  population  has  received  in  the  third 
and  fourth  classes,  are  among  the  most  striking  of  the  results 
which  the  present  survey  has  disclosed.  Next  to  the  incre- 
ments of  the  last-mentioned  state,  we  may  rank  those  of  Ten- 
nessee, Kentucky,  Georgia,  and  North  Carolina,  all  of  which 
present  conclusions  more  or  less  interesting.  Of  the  three 
remaining  southern  states,  it  is  difficult  to  determine  which  is 
the  greatest,  from  the  uncertain  nature  of  their  increments. 
Of  the  two  Carolinas,  it  may  be  observed,  as  somewhat  sin- 
gular, that  the  fourth  and  fifth  increments  of  males,  and  the 
second  mcrements  of  females,  should  so  closely  agree,  not- 
withstanding the  results  of  the  other  ages  bear  no  perceptible 
relation  to  each  other.  Georgia  and  Kentucky  also  corres- 
pond in  the  first  and  third  classes  of  their  males.  The  large 
increments,  moreover,  which  both  the  sexes  of  45  and  up- 
wards received' during  this  period  in  the  two  Carolinas,  may 
not  be  unworthy  of  attention,  particularly  as  they  afibrd  a 
striking  contrast  to  the  increments  of  some  of  the  other  ases. 
In  Georgia,  also,  the  first,  third,  and  fourth  classes  of  males, 
are  respectively  equal,  or  nearly  so,  to  the  corresponding 
classes  of  females,  and  likewise  to  the  class  of  45  and  up- 
wards. The  first  three  classes,  for  both  sexes,  in  the  table 
devoted  to  the  former  census,  exhibit  likewise  a  close  approx- 
imation to  equality.  Causes,  therefore,  somewhat  of  an  uni- 
form kind,  have  probably  operated  in  Georgia  during  these 
periods,  on  particular  classes  of  the  two  sexes. 

Perhaps  the  most  singular  class  of  mcrements  in  the  whole 
series,  is  that  belonging  to  Alabama.  Among  the  males,  the 
most  striking  examples  of  disparity  will  be  perceived  to  exist 
in  the  first  three  classes,  and  the  two  latter.  The  third  class 
has  an  increment  of  215.1  per  cent.,  and  the  last  only  62; 
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the  latter  an  increment  large,  when  regarded  as  mdicating 
the  rate  of  increase  during  so  short  a  period  as  ten  years,  but 
small,  when  contrasted  with  so  great  an  increment  as  the  for- 
mer. Such  increments  afford  the  means  of  discovering  to 
which  class  of  persons  the  province  has  been  most  indebted 
for  its  increase*  It  will  be  remarked,  that  the  very  lax^  in** 
crements  which  belong  to  the  third  class,  proves  that  a  ^eat 
number  of  young  men  must  have  emigrated  to  this  territory, 
carried  thither  by  the  tide  of  fortune,  and  the  adventurous 
spirit  which  the  young  possess.  The  increments  of  the  first 
and  second  classes  may  have  been  produced  as  necessary 
consequences  of  the  fourth  and  fifth ;  for  these,  consisting 
probably  of  by  far  the  greater  part  of  married  persons,  ne* 
cessarily  carried  with  them  their  families,- and  which  circum* 
stance  contributed  to  give  that  impulse  to  the  first  and  second 
increments,  which  they  appear  to  have  received.  Perhaps 
«ome  portion  of  the  large  mcrement  of  the  third  class  may  be 
attributed  to  this  cause.  It  is  very  remarkable,  however, 
that  the  state  of  Mississippi,  which  would  seem  to  be  almost 
as  much  subject  to  the  uncertain  influences  of  inmiigration  as 
Alabama,  slmuld  wesent  results  so  very  different  from  those 
last  mentioned.  For  instance,  the  minimum  increments  for 
each  sex  are  found  in  the  class  of  45  and  upwards,  in  the  ter* 
ritory  of  Alabama ;  whereas  in  that  of  Mississippi,  the  max- 
imum increments  of  each  sex  are  to  be  found  in  that  class* 
The  anomalies,  also,  which  will  be  found  to  arise  from 
comparing  any  corresponding  ages  together,  in  the  states 
last  mentione<^  are  very  remarkable.  If  we  select,  by  way 
of  example,  the  first  and  last  classes,  for  each  sex,  as  in  the 
foUowbg  Table, 


Incrementa  in  Ten  Yean.                   | 

Males.            | 

FSBIAUfiS.               1 

Under  10. 

45  and  up- 
wards. 

Under  10. 

45  and  up* 
wards. 

Mississippi) 

192.5 
92.S 

62.0 
100.7 

193.6 
79.8 

93.1 
136.8 

the  results  will  be  found  of  a  very  dissimilar  kind.  The 
large  increment  of  Alabama,  is  succeeded  bv  one  of  a  com- 
paratively small  magnitude  in  both  sexes ;  whereas  in  Missis- 
sippi, the  contrary  takes  place,  the  lesser  rate  of  increase 
being  followed  by  the  greater;  and  it  would  seem  as  if  the 
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greatest  and  least  rates  of  increase  had  mutually  interchang- 
ed places  with  each  other.  How  uncertain  must  have  been 
the  causes  which  contributed  to  produce  conclusions  so  much 
opposed  to  each  other  as  these !  In  JUmois,  considering  the 
great  magnitude  of  all  the  increments,  a  greater  degree  of 
uniformity-  will  be  observed  to  prevail  among  them,  tnan  in 
either  of  the  territories  last  reviewed.  The  transitions  from 
one  rate  of  increase  to  another,  are  not  of  so  abrupt  a  kind  as 
in  those  prevailing  in  the  state  of  Alabama.  In  Michigan, 
the  greatest  male  mcrement  will  be  found  in  the  third  class, 
produced  probably  by  the  causes  operating  on  Alabama. 
If  we  contrast  the  increments  of  the  sexes  of  this  state,  as  in 
the  next  Table, 


IncrementB  in  Ten  Years.                                     | 

SSX£S. 

Under  10. 

10,  and 
under  16. 

16,  and 
under  26. 

26,  and 
under  45. 

45,  and 
upwards 

Males, 
Females^ 

52.5 
76.5 

65.0 
58.1 

128.8 
88.0 

117.7 
91.3 

79.1 
104.6 

their  great  irregularities  will  be  immediately  aj^Mrent.  If 
the  results  of  the  first  column,  for  example,  bp  compared 
with  each  other,  no  one  could  anticipate  such  conclusions  as 
the  third  and  fourth  columns  present,  at  least  not  from  the 
ordinary  laws  of  human  procreation*. 

In  the  observations  which  were  before  advanced,  relative 
to  the  maximum  increments  from  1800  to  1810,  a  great  de- 
cree of  regularity  was  observed  to  prevail  among  them ;  and 
It  was  remarked,  that  both  males  and  females  could  be  sepa- 
rated into  two  classes,  and  that  the  greatest  increments  of 
each  state  fell  in  one  or  oth^  of  them.  These  classes  were 
the  third  and  fifth.  The  same  principle  has  been  attempted 
to  be  traced  in  the  greatest  inorements  contauicd  in  the  table 
for  1810  and  1820,  but  not  with  the  same  success,  two  ex- 
ceptions being  found  to  it  in  the  males,  and  five  among  the 
females.  Nevertheless,  the  law  before  observed  will  be 
found  to  hold  good,  with  respect  to  the  males,  in  twelve  states, 


*  For  the  use  of  those  who  may  feel  desirous  of  contrasting  the  rates  of 
increase  in  Sweden,  with  those  of  the  different  American  states  (a  subject 
on  which  it  is  mj  intention  to  offer  a  few  remarks  in  another  paper),  the 
ibllowing  Tables  are  added.  To  enable  the  comparison  to  be  made  with 
plater  ease,  the  Swedish  returns  have  been  thrown  into  five  classes,  cor- 
responding, as  nearly  as  circumstances  will  allow,  with  the  American  divi- 
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in  the  class  of  16  and  under  36 ;  and  in  eleven  states  in  the 
class  of  45  and  upwards.  Of  the  females,  four  states  only 
will  be  found  in  the  former  of  these  classes,  but  in  the  latter 
sixteen  ; — another  evidence  in  favour  of  the  supposition,  that 
it  is  the  result  of  some  law.  The  following  Table,  however, 
will  more  completely  show  the  states  and  territories  which 
conform  to  this  law,  and  those  which  deviate  from  it.  The 
females  present  the  greatest  irregularities. 


states  and  Territories  in  which  the 

ments  of  Males  are  found.                          | 

16,  and  under  36. 

26,  and  under  45. 

45,  and  upwards. 

Connecticut. 

Massachusetts. 

Maine. 

New  York. 

Rhode  Island. 

New  Hampshire. 

New  Jersey. 

Vermont. 

Pennsylvania. 

Delaware. 

Ohio. 

North  Carolina. 

Indiana. 

South  Carolina. 

Maryland. 

Georgia. 

Virginia, 

Tennessee. 

Louisiana. 

Kentucky. 

Alabama. 

Mississippi. 

Illinois. 

Columbia. 

Michigan. 

tions.  It  is  a  matter  of  regret  to  be  obliged  to  depart^  in  an  inquiry  of  this 
kind,  from  a  classification  of  ages,  so  truly  philosophical  as  that  which  has 
been  matured  by  Wargbntiv,  and  the  other  enlightened  members  of  the 
Tabellvarktt^  or  Board  of  Population,  to  assimilate  it  to  one  less  perfect  and 
useful.  Time,  howeyer,  may  do  that  for  the  American  returns  which  it  has 
done  for  the  Swedish.    Rome  was  not  built  in  a  day. 


Rates  of  Increase  of  the  Swedish  Population. 


Pkriods. 


MAT^£8. 


Under 
10. 


10  to 
15. 


15  to 
25. 


25  to 
45. 


45  and 
upwards 


Females. 


Under 
10. 


lOto     15to 
15.        25. 


25  to 
45. 


45  and 

upwards. 


+    4.1 


+    6.0 


-    0.2+    0.4 


+    0.3+    4.3+    7.6+    0.6 


+     0.0  +    4.1+    4.7 


+     2.9  +    0.3+    7.1 


+  27.2 


+    3.4+    9.6 


+  21.9+  33.0+  31.7 


+    3.4+    3.7 


+    40.4 


+     4.6 


26.3+  19.8 


+    4.1+    9.9 


+    0.1 


+    4.8 


+  32.1 


+    2.7 


+    3.7 


+  2.7 


-     0.5 


+     0.9 


+  29.4  +   32.0 


+    3.2  +     6.0 
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states  and  Territories  in  which  the  Maximum  Increments  of  Females     1 

are  found.                                                    | 

Under  10 

10,  and  un- 

16, and  under 

26,  and  under 

46,  and  up- 

der 16. 

26. 

46. 

wards. 

Illinois. 

New  York. 

Massachusetts. 

Maine. 

New  Jersey. 

Rhode  Island. 

New  Hampshire. 

Pennsylvania. 

Connecticut. 

Vermont. 

Virginia. 

Delaware. 

Ohio. 

Indiana. 

Maryland. 

North  Carolma. 

South  Carolina. 

Georgia. 

Tennessee. 

Kentucky. 

Mississippi. 

Michigan. 

Columbia. 

The  preceding  survejr  has  affordeij  the  most  ample  grounds 
for  presuming,  that  the  increase  of  the  American  population 
has  not  proceeded  from  procreation  alone*  To  indulge  such 
a  supposition;  indeed,  would  be  to  attribute  to  the  operations 
of  nature  a  series  of  irregularities  of  the  most  improbiable 
kind.  If  we  select,  by  way  of  example,  the  greatest  and 
least  rates  of  increase  of  the  males,  for  the  four  great  divi- 
sions  of  the  states  and  territories,  during  the  period  last  re- 
viewed, as  in  the  following  Table, 


10,  and 

under 

16. 


16, and 

under 

26. 


26,  and 
under 

46. 


and  up- 
wards. 


State  or 
Territory. 


Under 
10. 


Northern    <  Maximum, 
States,      I  Minimum, 

Middle      <  Maximum, 
States,      I  Minimum, 

Southern  <  Maximum, 
States,     i  Minimum, 


Maine, 
Connecticut, 

Indiana, 
Delaware, 

LfOuisiana, 
Virginia, 


Teirito- 
ries. 


i  Maximum, 
j  Minimum, 


lUinois, 
Columbia, 


19.2 

-  2,6 

601.8 

-  6.2 

243.7 
6.3 

366.8 
32.2 


14.7 
0.9 

496.9 
—   0*1 

260.2 
6.6 


39.8 
8.2 

631.7 
7.1 

467.8 
14.4 


347.3     388.6 
32.1        42.8 


26.6 
8.2 

607.6 
-    4.6 

443.1 
10.1 

329.8 
37.3 


44.3 
6*6 

«28.1 
13.4 

398.7 
8.3 

375.0 
49.1 


we  must  immediately  admit  the  propriety  of  considering  a 
very  large  proportion  of  the  increase  as  arismg  from  immi- 
gration. And  although,  in  the  present  imperfect  state  of  our 
statistical  knowledge,  it  may  be  impossible  to  fix,  with  any 
26 
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thing  like  precision,  the  several  degrees  in  which  procreation 
and  immigration  have  prevailed,  so  as  to  produce  results  so 
singularly  diversified  as  those  which  have  oeen  the  object  of 
the  preceding  pages  to  survey,  there  can  be  no  doubt  but  that, 
in  many  of  the  states,  the  mtter  cause  must  have  been  de- 
cidedly the  most  powerful  in  producing  them*  On  another 
occasion,  an  opportunity  may  be  afforded  for  discussing  these 
important  relations ;  but,  in  the  mean  time,  it  may  be  re- 
marked, that  it  does  not  appear,  from  the  evidence  with 
which  we  are  at  present  furnished,  that  the  laws  which  in- 
fluence procreation  in  the  New  World  are  materially  differ- 
ent from  those  which  prevail  in  the  Old.  Subsequent  in- 
quiries, and  more  authentic  documents  than  we  at  present 
possess,  may  throw  a  new  light  on  the  subject,  and  dmiinish 
the  impression  which  has  been  made  on  the  minds  of  many 
enlightened  men,  that  the  rapidity  with  which  the  American 
population  has  increased,  is  more  to  be  attributed  to  immi- 
gration than  to  any  other  cause.  Still  the  inquirv  must  be 
approached  with  caution,  and,  in  the  absence  of  so  many 
necessary  data,  even  speculation  itself  may  be  useless.  If 
we  consider,  however,  the  present  condition  of  Europe,  and 
the  causes  which  contribute  to  render  the  maihtenance  of  a 
family  difficult  and  distressing  to  the  labourer,  and  contem- 

Slate  the  advantages  which  the  western  regions  of  America 
isclose,  where  the  wages  of  industry  are  high,  and  where 
the  real  labourer  enjoys  the  best  fruits  of  the  earth  in  abun- 
dance and  peace,  we  may  perceive  at  least  some  ground  for 
presuming,  that  the  effects  of  immigration  have  been  great. 
In  no  antecedent  state  of  the  world  has  so  immense  and  so 
indefinite  a  theatre  been  opened  for  the  increase  of  the  hu- 
man race,  not  only,  it  is  to  be  hoped,  in  number,  but  also  in 
wealth,  happiness,  and  virtue.  At  the  present  moment,  we 
can  contemplate  a  surface  of  fertile  country  upwards  of  2000 
miles  in  extent,  reaching  from  the  present  remotest  settle- 
ments to  the  shores  of  the  Pacific  Ocean,  enjoying  all  the 
blessings  of  the  temperate  zone,  intersected  by  mnumerable 
streams,  possessing  the  primitive  and  undecayed  energies  of 
nature,  and  capable  of  affording,  for  centuries  to  come,  the 
best  fruits  of  the  earth  in  unlimited  abundance. 

It  is  in  the  newly  settled  states  that  we  have  met  with  the 
largest  rates  of  increase ;  and  there  is  no  room  for  supposing, 
but  that  a  large  proportion  of  their  inhabitants  will  acquire 
fixed  and  settled  nabits,  and  thus  possess  the  means  of  calling 
into  full  and  perfect  exercise  all  the  active  principles  of  po- 
pulation.   These  considerations,  joined  to  the  farther  influx 
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of  other  settlers,  must,  in  subsequent  years,  giTe  a  prodigious 
impulse  to  their  numbers.  Some  portion  of  the  inhabitants 
of  these  new  states  will,  it  is  true,  retain  their  migratory  ha- 
bits ;  but  this,  so  far  from  proving  any  check  to  the  popula- 
tion, will  rather  be  the  means  of  increasing  it  more  rapidly. 
On  the  uncertain  frontier  of  the  American  territory,  ^  where 
civilized  gives  place  to  savage  life,''  crowds  of  such  adven- 
turous emigrants  resort,  ^dispensing  with  the  advantages, 
and  exempted  from  all  the  restraints,  of  social  life.  Here 
they  act  in  the  double  capacity  of  cultivators  and  huntsmen, 
partly  civilized,  and  partly  savage,  until,  by  the  advance  of 
new  emigrants,  they  are  eradualiy  surrounded  with  improve- 
ments on  every  side,  and  are  at  length  brought  within  the 
pale  of  order  and  law.  Tired  of  this  control,  and  anxious 
to  resume  their  free  and  licentious  habits,  they  dispose  of 
their  lands  to  emigrants  of  a  more  settled  character,  and 
again  take  their  station  on  the  verge  of  the  desert,  there  to 
bear  the  brunt  of  savage  hostility,  to  hunt  and  to  cultivate, 
and,  by  their  resolute  and  ferocious  habits,  to  repress  the  in- 
roads of  the  exasperated  Indians,  and  to  act  the  part  of  suc- 
cessfiil  pioneers,  in  clearing  the  way  for  the  great  mass  of  the 
American  population.  It  is  in  this  manner  that  the  country 
gradually  assumes  the  aspect  of  civilization,  and  that  the 
dwellings  of  men  are  seen  to  take  place  of  the  haunts  of  wild 
beasts.^  The  migratory  habits  of  such  men,  so  far,  therefore^ 
from  proving  any  check  to  the  increase  of  the  population, 
actually  prepare  the  elements  for  a  more  effectual  advance- 
ment of  it.  The  labours  and  difficulties  of  the  few,  become 
the  means  of  promoting  the  happiness  and  welfare  of  the 
many.  And  in  the  states  and  territories  which  have  been 
latterly  peopled,  a  few  years  must  produce  a  race  of  inha- 
bitants attached  to  the  country  in  which  they  have  taken  up 
their  abode,  from  the  exercise  of  those  sympathies  and  at- 
tachments which  so  soon  spring  up,  and  mid  root  in  the  hu- 
man breast ;  but  above  au,  by  the  strong  coAviction  which 
they  will  most  probably  entertain,  that  their  present  condi- 
tion is  better  than  that  which  they  have  left. 

It  may  also  be  remarked,  that  the  principles  of  population 
will  be  called  into  more  active  exercise,  in  tne  eariy  stages  of 
a  newly  settled  state,  than  in  its  late  growth.  This  wfll  ap- 
pear manifest,  when  we  consider,  that,  in  the  first  settlement 
of  a  stale,  the  most  fertile  tracts  of  country  will  be  first  oc- 
cupied, and  which,  by  affording  the  means  of  subsistence  in 
greater  abundance  than  when  the  less  productive  parts  be- 
come settled,  must  necessarily  give  a  greater  impulse  to  the 
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population,  in  its  former  stages,  than  in  its  latter.  It  is  also 
probable,  that,  by  even  supposing  the  amcultural  population 
to  predominate  for  a  considerable  period  in  the  newly  settled 
states,  considerable  diversities  will  arise  among  the  incre- 
ments of  the  inhabitants  of  different  districts  of  the  same  ter- 
ritory, from  the  operations  of  the  same  cause*  It  is  time, 
however,  to  hasten  to  the  contemplation  of  a  subject  which 
makes  a  loud  appeal  to  humanity, — the  Slaves. 

(To  be  continued.) 


Art.  XXVII. — Analysis  of  a  Journal  of  a  Voyage  to  the  North- 
em  Whalerfishtry ;  including  Researches  ar^  Discoveries  on 
the  Eastern  Coast  of  West  Greenland,  made  in  the  Summer  of 
1822,  by  William  Scoresby,  jun.  F.  R.  S.,  M.  W.  S., 
&c.  &c.     [Edin.  Phil.  Jour.] 

The  original  design  of  the  voyage,  an  account  of  which  is 
given  in  the  present  work,  was  the  prosecution  of  the  whale- 
fishery  on  the  coast  of  Greenland  and  Spitzbergen.  Disco- 
very, Captain  Scoresby  tells  us,  was  an  object,  therefore, 
that  could  only  be  pursued  subserviently  to  it,  but  it  fortu- 
nately proved  compatible  with  the  principal  purpose  of  the 
voyage.  The  choice  of  the  fishing  ground  bemg  left  to  our 
author,  he  preferred  the  coast  of  Greenland  to  that  of  Spitz- 
bergen. This  was  not  only,  in  his  opinion,  the  most  pro- 
mising station  for  success,  but  likewise  most  agreeable  to  his 
wishes,  as  affordinga  chance  of  making  important  geographi:- 
cal  discoveries.  The  result  was  highly  satisfactory.  The 
fishing  proved  successful,  and  an  extensive  unknown  country 
was  discovered.  Wholly  unassisted,  and  under  very  disad- 
vantageous circumstances.  Captain  Scoresby  executed  the 
survey  of  a  wild  and  terrible  coast, — explored  many  of  its 
sounds,  bays,  and  islands, — and  was  also  enabled  to  enrich 
science  with  numerous  new  and  interesting  observations  and 
views. 

The  experience  of  these  three  or  four  last  years  having  de- 
monstrated the  ruinous  nature  of  the  whale-fishery  in  Baffin's 
Bay,  it  will  probably  be  entirely  abandoned,  and  conse- 
quently the  importance  of  the  Greenland  fishery,  where  the 
losses  nave  been  comparatively  small,  will  rise  in  importance* 
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It  cannot  therefore  be  doubted,  that  the  researches  made 
during  this  voyage  on  the  coast  of  Greenland,  will  prove  of 
great  consequence  to  our  trade  in  that  quarter,  and  that  they 
will  afford  such  information  as  may  be  the  means  of  advanc- 
ing the  prosperity,  and  increasing  tne  safety  of  those  engaged 
in  this  adventurous  employments  The  re-discovery  of  the 
ancient  Greenland  colonies  was  also  an  interesting  object  in 
the  voyage ;  and  Captain  Scoresbjr  found,  in  every  place 
where  he  landed,  traces  of  human  inhabitants,  generally  of 
Esquimaux;  but,  for  reasons  stated  in  the  Journal,  it  ap- 
pears that  descendants  of  Europeans  also  formed  part  of  its 
population. 

In  the  Introduction  to  the  Voyage,  we  are  presented  with 
a  history  of  the  ancient  settlements  on  this  coast,  and  of  the 
many  attempts  made  to  re-discover  them.  Although  a)! 
these  attempts  proved  abortive,  owing  to  the  vast  body  of 
ice,  extending  to  a  great  distance  from  the  shore,  it  appears, 
from  the  observations  contained  in  the  Journal  now  before 
the  public,  that  the  coast  is  not  inaccessible  at  present,  but, 
on  the  contrary,  that  it  may  be  visited  annually.  If  the 
coast,  from  the  Arctic  Circle  to  Cape  Farewell,  be  really 
defended  by  a  barrier  of  ice,  as  is  the  general  opinion,  of  the 
accuracy  of  which,  however,  our  author  has  great  doubts,  the 
course  he  reconmiends  to  be  pursued  is  a  parallel  betwixt  the 
latitude  of  69^  and  75%  in  some  part  or  other  of  which  limits, 
and  frequently  m  many  different  places,  the  coast  may  be 
reached  every  summer ;  and,  when  the  navigator  once  sets 
betwixt  the*  land  and  the  ice,  there  would  be  no  great  diffi- 
culty in  reaching  any  of  the  stations  of  the  old  colonies,  even 
down  to  Cape  Farewell,  the  southern  promontory  of  Green- 
land. Our  author,  in  communicating  his  discoveries  and 
observations,  and  in  relating  the  various  interesting  incidents 
of  the  voyage,  has  chosen,  and  with  great  propriety,  the 
journal  form.  We  shall,  therefore,  in  the  account  we  are 
now  to  lay  before  our  readers  of  the  contents  of  this  import- 
ant work,  adopt  the  same  order. 

The  ship  Baffin,  commanded  by  Captain  Scoresby,  in 
which  the  voyage  was  made,  appears  to  have  been  admirably 
fitted  for  the  Greenland  Seas.  The  various  arrangements 
for  the  purposes  of  the  whale-fishery  were  of  the  most  com- 
plete kind,  and  nothing  was  neglected  which  could  contribute 
to  the  comfort,  and  secure  the  safety  of  the  crew.  All  the 
preparations  and  arrangements  being  finished,  the  Baffin 
sailed  firom  Liverpool  on  the  27th  Msu^h,  1822.  On  the 
28th,  they  were  forced,  by  stress  of  weather,  inta  Loch 
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Ryan.  During  the  leisure  afforded  by  this  detention,  our 
author  employed  himself  in  constructing  a  temporary  appa- 
ratus for  obviating  the  errors  produced  on  the  rate  of  chro- 
nometers by  the  action  of  terrestrial  ms^etism  on  those  parts 
•  of  the  instruments  which  are  formed  of  steeL  The  weather 
having  become  favourable,  they  left  Loch  Ryan  on  the  7th 
April ;  on  the  10th,  passed  the  Island  of  Tiree ;  and  the  fol- 
lowing day,  at  day-brea^  discovered  the  wild  and  solitary 
rock  of  St  Kilda,  which  was  jpassed  at  noon. 

^  The  ship  being  now  fairly  at  sea,  the  ship's  cmnpany 
were  divided  into  three  ^  watches,'  containing  an  equal  pro- 
portion of  harpooners,  boat-steerers,  &c.  This  arrangement,  . 
which  the  large  complement  of  a  Greenland  ship's  crew  ren- 
ders easily  practicable,  gives  each  man,  excepting  on  extra- 
ordinary occasions,  16  hours  rest  out  of  S4*  This  is  a  great 
relief  to  them  in  cold  weather,  and  serves  to  compensate 
them  for  the  extraordinary  exertions  to  which  they  are 
sometimes  called.  At  the  same  time,  we  wpointed  a  crew  of 
six  or  seven  men  for  each  of  our  seven  whale-boats,  for  the 
purpose  of  getting  them  fully  prepared  and  fitted  for  the 
fishery,  and  for  keeping  them  m  order  when  on  service.'* 
p.  13^ 

On  the  10th,  they  passed  to  the  westward  of  the  Faroe 
Islands,  at  no  great  di^ance ;  and,  on  day-break  of  the  14tb, 
fell  m  wiA  ice^  about  150  miles  to  the  eastward  erf"  Iceland,  in 
90  low  a  latitude  as  64^  SO'  N.^— ^  position  in  which  Cap- 
tain Scoresby  had  never  before  seesn  ice. 

^  It  must,"  he  remarks,  ^  have  been  brought  Jiither  by  a 
continuance  of  strong  gales  from  the  NW.  Its  effect  on  the 
climate  of  Iceland,  the  whole  of  which  island  the  ice  appeared 
at  this  time  to  envelope,  must  have  proved  both  disagreeable 
and  baneful  to  the  inhabitants.  In  summer,  the  ice  general- 
ly retires  far  from  the  coast;  but  during  the  preceding  18 
months,  it  is  probable  that  the  northern  parts  of  the  island 
were  never  free  from  its  chilling  influence.  Towards  the 
end  of  August  1831,  a  season  when  the  ice  should  have  re- 
tired to  its  greatest  distance  from  the  shore,  I  found  the  pro- 
montory of  Langaness  encompassed  by  large  streams  of 
heavy  drift-ice,  which  it  appears  never  left  the  coast  the 
whole  of  the  sunmier.  The  effect  of  this  on  the  ten]^)erature 
was  most  striking.  In  descending  from  Lat.  71^  to  67%  the 
highest  observation  of  the  thermometer  was  38%  and  when 
close  in-shore,  near  Langaness,  it  was  35^  at  mid-day,  and 
32^  early  in  the  morning.  It  might  be  reasonably  expected, 
that  such  a  degree  of  c^d  in  the  height  of  summer  would  be 
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destructive  to  vegetation,  and,  consequently,  most  dangerous 
to  the  cattle,  whose  suj^ly  of  herbage  in  this  quarter  is  at 
all  times  scanty ;  yet,  in  the  mterior,  we  are  informed,  by  the 
Danish  journals  of  the  period,  that  the  summer  of  1831  was 
unconunonly  warm.''    p*  14,  15. 

On  April  15*  they  forced  their  way  through  the  ice,  and 
got  clear  of  it  in  the  evening.  The  weather  all  day  was  de- 
Bghtfiil.  The  Latitude  at  noon  was  64^  41'.  An  hour  or 
two  before  midni^t,  a  splendid  aurora  borealis  made  its 
appearance,  and  the  following  excellent  description  is  given 
of  it. 

^  It  commenced  in  the  nc»th,  and  extended  itself  in  an  arch' 
across  the  zenith,  towards  the  south.  A  sort  of  crown 
was  then  formed  in  the  zenith,  which  was  most  brilliantly 
illuminated,  and  gave  out  innumerable  coruscations  of  great 
beauty,  and  with  astonishing  velocity.  The  light  appeared 
to  be  equal  to  that  of  the  full  moon;  and  various  colours, 
particularly  blue,  green,  and  pink,  were  stated  by  my  ofl5- 
cers  to  have  been  clearly  observed.  Its  extreme  distinct- 
ness, and  the  boldness  of  the  coruscations,  seemed  to  bring 
it  to  a  low  elevation ;  and,  when  the  rays  were  darted  towards 
the  sh^,  it  appeared  almost  to  descend  to  the  very  mast^ 
head. 

^  Between  the  parallels  of  B9^  or  68^  and  70%  the  aurora 
borealis  is  of  very  common  occurrence,  in  the  spring  and  au- 
tumn of  the  year.    On  the  3d  of  April  1S20, 1  obs^ed  the 
most  interestbe  display  of  this  meteor  that  neaiiv  forty  pas- 
sages to  and  from  the  fishery  had  aJSTorded.    The  evening 
was  fine  and  clear,  the  wind  westerly.    The  aurora  first  ap- 
peared in  the  north,  and  gradually  extended  in  a  liuninous 
arch  across  the  zenith,  almost  to  the  southern  horizon.    A 
dim  sheet  of  light  then  suddenly  appeared,  and  spread  over 
the  whole  of  the  heavens  to  the  eastward  of  the  magnetic 
meridian,  while  only  a  few  insulated  specks  were  visible  to 
the  westward.    The  eastern  aurora  were  gray  and  obscure, 
and  exhibited  little  motion ;  but  the  arch  extending  across 
the  zenith,  showed  an  uncommon  playfiilness  of  figure  and 
variety  of  form.     Sometimes  it  exhibited  a  luminous  ed^e 
towards  the  west,  in  some  places  concentrated  into  a  fervid 
brilliancy.    The  rays  were  a  little  oblique  to  the  position  of 
the  arch ;  but  generally  parallel  to  each  other,  and  com- 
monly ran  in  the  direction  of  the  magnetic  north  and  south. 
At  one  time  they  extended  sideways  against  the  wind ;  at 
another  in  the  contrary  direction.    Now  they  shot  forward 
numerous  luminous  pencils,  then  shrunk  into  obscurity,  or 
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dispersed  into  the  appearance  of  mere  vapour.  The  colours 
were  yellowish-white  and  ^eyish-white.  All  the  stars  of 
the  fourth  magnitude  were  visible  through  the  meteor,  even 
in  its  most  vivid  coruscations*  Ursa  Major  was  at  one  time 
encircled  with  such  a  characteristic  blazonry  of  light,  that 
the  Bear  seemed  to  spring  into  fieure,  and  to  be  shying  his 
shaggy  limbs,  as  if  in  contempt  of  the  less  distinguished  con- 
stell^ons  around  him.  The  Pleiades  were  almost  obscured 
by  the  light  produced  by  the  aurora ;  though  Yenus,  and  all 
the  superior  stars,  shone  with  becoming  splendor.  I  have 
never  oeen  sensible  that  the  shooting  of  the  aurora  was  ac- 
companied by  any  noise  ;  the  turbulence,  indeed,  of  the  wa- 
ter at  sea,  or  noise  of  the  sails  during  calms,  prevents  slight 
sounds  from  being  heard.''    p.  16 — 18. 

For  some  days  after  the  aurora  borealis,  the  weather  was 
fine.  During  a  run  of  50  leagues,  the  sea  was  constantly 
of  an  olive-green  colour,  remarkably  turbid ;  but,  on  the 
afternoon  of  the  17th  April,  it  changed  to  transparent  blue. 
This  green  appearance  of  the  sea  in  these  latitudes,  was  oc- 
casioned by  myriads  of  small  marine  animals.  A  calcu- 
lation of  tne  number  of  these  animals,  in  a  space  of  two 
miles  square,  and  350  fathoms  deep,  gave  an  amount  of 
23,888,000,000,000. 

Their  Latitude,  on  the  17th,  was  65^  58'^  Long.  3**  53'  W. 
A  great  quantity  of  drift-wood  passed  during  the  day.  Two 
trees  were  picked  up,  one  of  which  was  about  30  feet  m  length. 
This  wood  is  probably  derived  firom  some  of  the  great  rivers 
of. Siberia,  wmch  empty  themselves  into  the  Frozen  Ocean, 
and  being  carried  by  the  westerly  current  prevailing  on  this 
coast,  is  dispersed  throughout  the  Greenland  Sea.  The 
wood  is  pine  and  birch.  It  is  not  uncommon  to  find  trees 
imbedded,  in  an  upright  position,  in  the  middle  of  large 
sheets  of  ice, — ^a  circumstance  which,  our  author  remarks,  is 
in  favour  of  the  supposition  of  such  ice  having  been  formed 
near  land.  On  the  18th,  they  again  fell  in  with  ice.  The 
day  following,  at  noon,  having  had  a  good  run  during  the 
night.  Captain  Scoresby  observed  in  Lat.  68®  45',  Long,  by 
chronometer,  0®  8'W.  The  variation  was  foimd  to  be  only 
14®  W.,  on  a  NE.  by  E.  course,  but  the  real  variation  must 
have  been  about  22°,  the  difierence  of  8%  being  the  effect  of 
the  "  local  attraction''  of  the  ship  on  the  compasses. 

"  The  amount  of  '  deviation'  on  every  point  not  bein^yet 
ascertained,  nor  the  points  of  change,  we  sailed  in  consider- 
able uncertainty,  whenever  an  alteration  in  the  course  was 
necessary.    The  Baffin  having  an  iron-tiller,  and  much  heavy 
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iron-work  about  the  rudder,  has  an  extraordinary  devia- 
tion in  her  compasses.  In  her  first  voyage  (1820),  it  was 
still  more  considerable,  and  not  a  little  dangerous  before  it 
w,as  discovered*  It  produced  an  error  of  a  (^gree  of  latitude 
in  one  day's  run,  on  a  NE.  by  E.  course, — the  deviation  on 
that  point  being  twenty-two  degrees.  On  carrying  a  pocket 
compass  round  the  quarter-deck,  to  ascertain  the  cause  of 
attraction,  I  discovered  that  it  was  principally  owing  to  the 
piping  or  chimney  of  the  cabin-stove,  which  had  madver- 
tently  been  made  of  sheet-iron,  and  had  consequently  an 
attractive  energy  (according  to  Mr  Barlow's  investigations) 
equal  to  a  pillar  of  solid  metal,  of  the  same  quality  and  di- 
ameter* On  removing  this  chimney,  though  eight  feet  dis- 
tant from  the  binnacle,  the  deviation  was  diminished  more 
than  two-thirds."    p.  21,  22. 

On  Sunday,  the  21st  April,  had  a  hard  gdle  from  NE. 
and  NNE.,  but  which  having  been  foreseen  by  means  of  the 
barometer,  proper  precautions  were  taken  to  secure  the 
vessel  from  its  effects.  A  little  before  sunset  on  the  22d,  a 
weaiker^aU  (or  the  limb  of  a  rain-bow)  of  great  brilliancy, 
appeared.  The .  weather-gall  is  generally  considered  by 
seamen  as  the  harbinger  of  a  storm ;  and  we  find,  from  the 
Journal,  that  the  next  day  was  stormv.  On  the  25th,  obser- 
vation was  made  in  Lat.  75®  5'.  For  two  or  three  nights 
nreceding  this,  Captain  Scoresby  says,  ^^  we  had  no  darkness, 
out  only  faint  and  diminished  twilight.  Now  we  were  ad- 
vanced into  the  regions  of  contmued  day,  where  the  sun,  for 
months  together,  sweeps  round  the  North  Pole  without  ever 
descending  below  the  horizon." 

Having  now  reached  9i  fishing  latitude^  preparations  were 
made  for  the  fishery.  The  number  of  boats  was  seven.  In 
each  of  them  were  coiled  six  whale-lines,  of  120  fathoms. 
They  were  also  fitted  up  with  all  the  apparatus  of  harpoons, 
lances,  oars,  axes,  flags,  &c.  as  usual  in  their  equipment. 
On  the  27th  April,  at  5  p.  h.,  the  ship  passed  the  80''  North 
Lat.,  being  within  ten  miles  of  Hackluyt's  Headland,  in 
Spitzbergen,  a  latitude  which  was  reached  without  experiencing 
any  frost*  In  the  evenihe,  the  wind  coming  off  snore,  the 
sky  immediately  became  clear,  and  displayed  a  large  extent 
of  the  northern  coast  of  Spitzbergen,  of  which  .the  loUowing 
description  is  given. 

'^This  coast  is  much  lower  land  than  the  western,  and 

more  uniformly  covered  with  snow,  few  ridges,  or  even 

points  of  naked  land,  being  visible.    The  western  coast,  on 

the  other  hand^  presents  alternate  streaks  of  black  and  white. 

27 
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The  former  colour,  consisting  of  ridges  of  naked  rock,  which 
appear  black,  contrasted  witn  the  brilliant  whiteness  of  the 
snow,  frequently  runs  from  the  summit  directly  towards  the 
base  of  the  mountain,  but  oftener  becomes  concealed  be- 
neath a  bed  of  snow  and  ice,  as  it  approaches  the  water's 
edge :  the  latter  colour,  the  white,  consisting  of  snow  azid 
ice,  fills  all  the  ravines ,  dells,  fissures,  and  vallies,  and  re*- 
fleets  the  light  of  the  sun  with  such  intensity,  that  the  tracts 
of  snow-clad  land  exhibit,  as  near  as  possible,  the  colour 
and  splendour  of  the  moon  at  the  full*  The  ice  and  rocks 
being  thus  highly  illuminated,  and  strongly  contrasted, — 
being  constructed  on  a  majestic  scale,  and  rising  with  pecu- 
liar steepness  out  of  the  sea, — ^give  a  character  to  the  Spitz- 
bergen  scenery  highly  striking,  interesting,  and  indeed  mag^ 
nificent. 

"  As  soon  as  we  passed  to  the  northward  of  Cloven  Cliff, 
the  north-western  land  of  Spitzbergen,  the  whole  of  the 
northern  coast  was  seen  through  a  highly  and  unequally  re- 
fractive medium.  In  consequence  of  tnis,  the  cUffs  were 
reared  to  an  uncommon  altitiule,  and  presented  the  beautiful 
basaltic  character,  which  it  is  a  general  property  of  this  re* 
markable  state  of  the  atmosphere  to  produce.  The  apparent 
columns  were  all  vertical,  or  nearly  so,  and,  when  slightly 
waved,  maintained  their  parallelism,  the  curvatures  of  the 
adjoining  columns  corre^)onding  with  each  oth«r/'  p*  96, 27. 
In  the  passage  fpom  Livei^ol  to  this  station,  only  the 
usual  birds  of  the  latitudes  passed,  which  are  enumesrated, 
were  met  with*.  They  now  continued  to  approach  the 
Pole,  in  a  sea  clear  of  ice  to  the  NW.  and  W.,  until  one  in 
the  morning  of  Sunday  the  28th,  when,  in  Latitude  80°  SC, 
they  were  stopped  by  the  main  northern  ice.  In  the  afiteri- 
noon  of  this  day  it  fell  calm.  Snow  began  to  descend, 
and  the  mercury  in  the  barometer  sunk  to  29°  40',  thus  an- 
nouncing a  gale,  which  speedily  followed.  Next  morning 
the  wind  moderated,  and  a  heavy  fall  of  snow  oommenced. 
This  circumstance,  with  a  low  state  of  the  barometer  and  a 
heavy  sea,  indicated  a  renewal  of  the  gale  from  another 
quarter.  The  wind  chopped  round  to  the  northward,  and  it 
presently  blew  very  hard.  This  sudden  change  of  the  wind 
occasioned  a  great  decrease  of  temperature ;  for  in  the  space 


*  ProceUariapelagica^ne^LTHBTris  i  Peleeamuba9Mniutot[F9iot\  Fro- 
teUaria  glaciaiu^  from  Harris  to  Greenland ;  Lanu  Htsa^  parantieus^ 
glauc^s^  ebumeui^  were  frequent :  on  approaching  Spitzberg^en,  Jika  alle^ 
Colyrntm$  gryUe^  C.  troUcy  Sterna  hirundoy  ETriberuta  nivalU,  &c. 
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of  sixteea  hours,  the  thermometer  sunk  from  32°  to  0° — 2% 
being  a  £all  of  34%  the  most  remarkable  range  of  tempera- 
ture ever  experienced  by  Captain  Scoresby  in  the  Green- 
land seas^  On  the  30th  April,  when  tae  sun  broke  through 
the  clouds,  a  change  of  temperature  was  produced  from 
3**  or  4^  below  zero^  to  +  14°  ;  and  further,  the  side  of  the 
ship  on  which  the  sun  shone  was  heated  to  90°  or  100°, 
and  the  pitch  about  the  bends  became  fluid.  Thus,  while 
on  one  side  there  was  uncommon  warmth,  on  the  opposite 
was  great  cold. 

On  the  1st  May,  at  6  a*  m*.  Captain  Scoresby  calculated 
that  he  had  advanced  to  80°  34',  a  distance  of  only  566  miles  ' 
from  the  Pole ;  but  the  increasing  accumulation  of  ice  to  the 
northward,  and  the  want  of  whales,  did  not  encourage  fur- 
ther sailing  in  that  direction.  They  were  now  within  a  short 
distdffice  of  the  extreme  accessible  point  of  the  Greenland  ice 
towards  the  north ;  '^  and  the  Baffin,"  says  Captain  Scores- 
by, "•  was,  without  question,  in  the  highest  latitude  of  any 
ship  at  that  moment  on  the  sea ;  and  there  was  no  doubt  on 
my  mind,  when  I  stood  on  the  taffrail,  as  the  ship  was  turned 
beicNre  the  wind,  that  I  was  then  nearer  to  the  Pole  than  any 
individual  on  the  face  of  the  earth."  They  continued  cruis- 
bg  amongst  the  ice  under  various  latitudes  in  search  of 
whales ;  md  the  fii^t  was  captured  on  the  6th  of  May,  in 
Latitude  79°  31'  N.  On  the  9th  of  May  the  cold  was  intense, 
being — 8°,  the  greatest  degree  of  cold  experienced  by  Cap- 
tain Scoresby  <HU*ing  twenty  voyages  to  Greenland. 

"  Though  we  had  smooth  water,  and  kept  the  companion- 
door  constantly  closed,  the  cabin  became  more  uncomforta- 
ble than  the  deck.  Water  spilt  on  the  table,  within  three 
feet  of  a  hot  air-stove,  became  ice;  washed  linen  became 
hard  and  sonorous ;  and  mitts  that  had  been  hung  to  dry  exact- 
ly in  the  front  of  the  fire  (the  grate  being  full  of  blazing  coals), 
and  only  thirty  inches  distant,  were  partially  frozen ;  and 
even  good  ale,  placed  in  a  mug  at  the  foot  of  the  stove,  began 
to  congeal !  A  damp  hand  applied  to  any  metallic  substance 
m  the  open  air  stuck  to  it ;  and  the  tongue  brought  into  con- 
tact with  the  same,  adhered  so  firmly  that  it -could  not  be 
rerooyed  without  the  loss  of  the  skin.  Some  of  the  sailors 
suffered  considerably  from  partial  frost-bites.  The  cooper 
had  his  nose  frozen,  and  was  obliged  to  submit  to  a  severe 
friction  with  snow ;  and  the  boatswain  almost  lost  his  hear- 
ag."    p,  43,  44. 

On  the  same  day  several  parhelia  or  mock  suns  were  seen. 
The  nautical  operations  of  this  day  were  of  the  most  difficult 
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opening,  so  as  to  permit  our  passing  through  towards  the 
north-west.  At  the  extreipity  of  the  first  opening,  or  lake, 
there  was  a  compact  barrier  of  floes,  wherein,  however,  after 
a  few  hours  detention,  we  discovered  a  narrow  dubious  chan- 
nel, that  eventually  conducted  us  into  the  expanse  of  water 
pointed  out  by  reflection  in  the  atmosphere/'    p.  80,  81. 

The  night  of  the  7th — 8th,  was  stormy,  with  snow  or  fog; 
but  in  the  afternoon  the  sky  was  clear,  when  land  was  dis- 
covered extending  from  N.  by  E.  to  NW.,  the  nearest  part 
supposed  to  be  at  the  distance  of  fifty  miles.  This  was  the 
eastern  coast  of  Greenland,  bemg  a  continuation  towards  the 
north  of  that  coast,  on  which  the  ancient  Icelandic  colonies 
were  planted  in  the  tenth  century. 

^^  I  looked  on  it,''  says  our  author,  ^^  with  intense  interest, 
and  flattered  myself  with  the  hope  of  being  able  to  land  up6n 
some  of  its  picturesque  crags,  where  European  foot  had 
never  trod,  before  the  season  for  the  fishery  should  come  to 
a  close.  As  no  ship  had  ever  before  penetrated  (I  had  rea- 
son to  believe)  within  sight  of  this  coast,  at  so  early  a  period 
of  the  summer,  I  was  encouraged  to  expect  that  my  wishes 
would  not  be  difiicuit  to  accomplish;  and^asthe  main  de- 
sign of  my  voyage  was  fortunately  compatible  with  re- 
searches about  this  unknown  region,  I  determined  imme- 
diately to  penetrate,  as  far  as  possible,  towards  the  shore." 
p.  83,  83. 

Their  latitude  being  74°  6',  the  southernmost  land  in  sight 
was  considered  as  the  Hold-with-Hope  of  Hudson,  and  the 
most  northerly  as  Gale  Hamkes'  Bay.     On  attempting  to 

Eroceed  to  the  northwest,  tliey  were  interrupted  by  a  solid 
arrier  of  fields  and  floes  of  ice,  closely  wedged  together. 
They  were  therefore  forced  to  remain  until  some  change  in 
the  ice  should  take  place.  Captain  Scoresby,  in  rowing 
amongst  the  ice,  was  struck  with  the  numerous  remarkable 
forms  it  assumed,  and  of  which  a  particulair  account,  illus- 
trated with  plates,  is  given  in  the  Journal. 

The  ship  still  continuing  beset,  Captain  Scoresby  em- 
ployed his  leisure  hours  in  maldng  observations  on  the  local 
deviation  of  the  Baffin ;  and  of  which  a  highly  curious  and 
detailed  account  is  given  in  the  narrative.  Early  in  the 
morning  of  the  11th  June,  during  a  perfect  calm,  the  pres- 
sure of  the  floes  relaxed,  which  enabled  the  ship  to  get 
nearer  to  the  coast.  On  the  1 2th  of  June,  the  land  being  only 
ten  or  fifteen  leagues  distant,  drawings  were  made  of  Us  ap- 
pearance, and  a  set  of.  observations  on  its  bearings.  The 
nearest  approach  to  the  land  was  about  ten  leagues ;  beyond 
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that  limit  it  was  impossible  to  advance,  on  account  of  the 
barrier  of  ice.  The  weather,  however,  was  clear ;  and  the 
coast,  for  an  extent  of  ninetjc  miles,  was  constantly  visible ; 
and  the  various  headlands,  owing  to  their  great  elevation, 
were  strongly  shown  5  so  that  a  tolorable  survey  was  made 
of  the  more  prominent  parts  of  the  coast*  In  carrying  on 
tUs  work,  Captain  Scoresby  had  already  five  or  six  stations 
determined  astronomically,  and  had  enifiloyed  upwards  of 
fifty  angles  or  bearings.  The  ^neral  trending  of  this  coast, 
extending  from  Gale  Hamkes'  fiay,  in  Lat.  75^,  to  Bontekoe 
Island  and  Hoid-wikh-Hope,  in  IS""  W^  is  SSW.,  true.  It  is 
almost  wholly  mountainous  and  barren,  and  its  ordinary 
height  3000  feet.  Of  tins  land,  only  a  few  points  had  been 
previously  named ;  and,  therefore.  Captain  Scoresby  pro- 
perly considered  himself  entitled  to  give  names  to  the  others ; 
and  hence  we  have  Kater's  Bay,  WoUa^ton  Foreland,  Scott^ 
Inlet  (in  honour  of  Sir  W^ter  Scott),  Home's  Foreland,  &c. 
In  the  midst  of  his  operations  for  the  survey  of  this  coast, 
it  fortunately  happened  that  the  moon,  at  a  convenient  dis- 
tance from  the  sun^  for  determinbg  the  longitude,  became 
visible,  and  this  valuable  ofqportUDity  was  not  lost.  From 
^  sets  of  distances  and  latitudes,  he  obtained  the  meon  km-  ^ 
gitude  of  17''  54'  30*  W*,  for  the  place  of  the  ship  on  the  14c|i ' 
June.  These  observadons  for  the  longi^e,  enabled  Cap- 
tain Scoresby  to  ascertain  the  exact  ^ect  in  a  particu W 
case,  of  the  eixtrBordinary  nsfiractive  property  €>f  the  atmo^ 
phere  in  the  Arctic  Seas,  wUch,  witMut  such  proofs,  would 
scarcely  have  been  credible. 

^  The  coast  that  has  just  been  described,  is  in  general 
so  bold  as  to  be  distinctly  visible,  in  the  ordinary  state  of 
the  atmosphere,  at  the  distance  of  sixty  miles ;  but  on  my 
last  voyage  into  these  regions,  one  part  of  this  coast  was  seen, 
when  at  more  than  double  this  distance.  The  particulars 
w^M^  these '.—Towards  the  end  of  July  1821,  being  among 
the  ice  in  Lat.  74®  10',  and  Longitude,  by  lunar  observation 
and  chronometer  (which  agreed  to  twenty-dwo  minutes  of 
longitude,  or  within  six  geographical  miles),  13°  SO'  16"  W., 
land  was  seen  from  the  mast-head  to  the  westward,  occasion- 
ally, (cft  three  ^iccessive  days.  It  was  so  distinct  and  bold, 
that  Captain  Manby,  who  accompanied  me  on  that  voyage, 
and  whose  observations  are  already  before  the  public,  was 
enabled^  at  one  time,  to  take  a  sketch  of  it  from  the  deck, 
whilst  I  took  a  similar  sketch  from  the  mast-head,  which  is 
preserved  in  my  journal  of  that  year.  The  land  at  that  time 
nearest  to  us  was  WoUaston^B  Foreland,  whftch,  by  laAe  sur- 
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veys,  proves  to  lie  in  Latitude  74®  25'  (the  middle  part  of  it), 
and  Longitude  19^50';  the  distance,  therefore,  must  have 
been  at  least  120  miles.  But  Hohne^s  Foreland,  m  21°  W. 
Lon^.,  distinguished  by  two  remarkable  hummocks  at  its  ex- 
tremities, was  also  seen ;  its  distance,  by  calculation,  founded 
on  astronomical  observations,  being  140  geographical,  or  160 
Eki^lish  miles.  In  an  ordinary  state  of  me  atmosphere  (sup- 
posmg  the  refraction  to  be  one-twelfth  of  the  distance),  any 
land  to  have  been  visible  from  a  ship's  mast-head,  100  feet 
high,  at  a  distance  of  1 40  miles,  must  have  been  at  least  two 
nautical  miles,  or  12,000  feet  in  elevation ;  but,  as  the  land 
in  question  is  not  more  than  3500  feet  in  altitude  (by  estima- 
tion), there  must  have  been  an  extraordinary  effect  of  re- 
fraction equal  to  8500  feet.  Now,  the  angle  corresponding 
with  an  altitude  of  8500  feet,  and  a  distance  of  140  miles,  is 
34'  47",  the  value  of  the  extraordinary  refraction,  at  the  time 
the  land  was  thus  seen :  or,  calculating  in  the  proportion  of 
the  distance,  which  is  the  most  usual  manner  of  estimating 
the  refraction,  it  amounted  to  one-fourth  of  the  arch  of  dis^ 
'  tance,  instead  of  one-twelfth,  the  mean  quantity. 

^'  That  land  was  seen  under  these  circumstances  there  can- 
not be  a  doubt ;  for  it  was  observed  to  be  in  the  same  posi- . 
tion,  and  under  a  similar  form,  on  the  18th,  23d,  24th,  and 
25th  July  1821,  when  the  ship  was  in  longitude  from  12®  30' 
to  1 1®  50'  W.,  and  on  the  23d  it  remained  visible  for  twenty- 
four  hours  together ;  and,  though  often  changing  its  appear- 
ance, by  the  vaunring  influence  of  the  refraction,  it  constantly 
preserved  a  uniformity  of  position,  and  general  similarity  of 
character.  In  my  journal  of  this  day,  1  find  I  have  observ- 
ed, that  my  doubts  about  the  reality  of  the  land  were  now 
entirely  removed,  since,  with  a  telescope,  from  the  mast-head 
^  hills,  dells,  patches  of  snow,  and  masses  of  naked  rock,  could 
be  satisfactorily  traced,  during  four-and-twenty  hours  succes- 
sively.? This  extraordinary  effect  of  refraction,  therefore,  I 
conceive  to  be  fully  established."    p.  106 — 108. 

A  thick  fog  prevailed  the  greater  part  of  the  1 5th  June.  On 
the  17th  the  weather  was  penectly  clear,  and  the  land  in  sight 
all  the  day.  As  they  advanced  southward,  some  additk>nal 
headlands  were  discovered,  and  the  bearings  of  them  taken. 
The  Latitude  at  noon  was  73°  1 7',  Long.  1 7°  40'  W.  On  the 
18th,  an  opportunity  again  offered  of  prosecuting  the  surveys, 
and  some  additional  bays,  headlands,  and  islands,  appeared 
in  sight,  but  the  distance  was  too  great  for  getting  their  accu- 
rate outline.  One  of  these  we  observe  named  Cape  Franklin, 
in  honour  of  the  distinguished  leader  of  the  Arctic  Land  Ex- 
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pedition,  and  others,  in  compliment  to  Freycinet,  Humboldt, 
fee.  The  Latitude,  at  noon,  was  73"*  1',  Long.  1 8°  1'  W.  On 
the  19th  June  the  weather  was  cahn  and  cleai*,  and  the  sun 
warm  and  joiost  oppressive.  The  sea  reflected  objects  as  ac- 
curately as  a  mirror,  from  its  unruiSed  surface. 

^'  The  strong  action  of  the  sun's  rays  soon  produced  such 
an  unequal  density  in  the  atmosphere,  that  some  of  the  most 
extraordinary  phenomena  to  which  this  circumstance  gives 
rise  were  exhibited.  The  land,  to  appearance,  was  suddenly 
brought  fifteen  or  twenty  miles  nearer  to  us ;  its  boldness  and 
clearness,  as  seen  from  the  deck,  being  superior  to  what  its 
elevation  and  distinctness  had  previously  been  as  seen  from 
the  mast-head.  The  ice  about  the  horizon  assumed  various 
sbeular  forms : — hummocks  became  vertical  colunuis, — floes 
and  fields  arose  above  the  horizon,  like  clifis  of  prismatic- 
formed  spar, — and,  in  many  places,  the  ice  was  reflected  in 
the  atmosphere  at  some  minutes  elevation  above  the  horizon. 
The  ships  around  us,  consisting  of  eight  or  nine  sail,  presented 
extraordinary  characters.  Their  sails  and  masts  were  strange- 
ly distorted.  Sometimes  the  courses  would  be  depressed  to 
almost  nothing;  the  topsails  expanded  to  near  four  times  their 
proper  height,  and  the  topgallant-sails  truncated.  Occasion- 
ally a  very  odd  spectacle  occurred ;  an  additional  sail  ap- 
peared above  the  topgallant-sail,  like  a  royal  hanging  loose ; 
and  sometimes  the  expanded  topsail,  divided  into  two  distinct 
sails,  by  the  separation  of  all  the  additional  height  given  by 
the  refraction,  which,  slowly  rolling  upward,  as  it  were,  like 
the  lifting  of  a  curtain,  dispersed,  and  became  invisible,  after 
leaving  the  mast-head.  Above  some  distant  ships,  there  was 
an  inverted  image  in  the  air,  many  times  larger  than  the  ob- 
ject itself :  this,  in  some  instances,  was  at  a  considerable 
elevation  above  the  ship ;  but  it  was  found  to  be  of  a  less  size 
whenever  the  original  and  the  image  were  not  in  contact. 
The  image  of  one  ship  was  distinctly  seen  for  several  minutes 
together,  though  the  object  to  which  it  referred  was  not  in 
sight !  One  ship  was  crowned  with  two  images ;  the  first  an 
inverted  one,  and  the  second,  a  circumstance  I  never  before 
observed,  in  its  proper  position.  Altogether,  the  shipping, 
and  other  objects  around  us,  presented  a  most  amusing  spec- 
tacle. They  were  perpetually  changing  their  appearance, 
and  afibrded  me  abundant  entertainment  for  hours  together. 
The  most  remarkable  eflect  produced,  was  on  the  most  dis- 
tant objects,  the  interestmg  appearances  of  which  not  beinc 
discernible  without  the  use  of  a  telescope,  probably  escaped 
genera]  observation."  p.  117 — 119. 
28 
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The  dajs  of  June  21,  22,  and  23,  were  employed  in  the 
active  pursuit  of  whales,  but  without  success;  and  here  an  in* 
teresting  account  is  ^ven  of  the  loss  of  one  of  the  harpooners, 
who  got  entangled  in  one  of  the  lines,  and  was  harried  from 
the  boat  into  the  depth  of  the  ocean,  with  the  velocity  of  a 
cannon  ball.  On  the  2dth  a  whale  was  harpooned.  It  took  960 
fathoms  of  line  from  the  "  fast-boat,''  was  re*struck,  and  killed^ 
after  an  inteiTal  of  three  hours.  On  the  26th  of  June,  the 
whales  having  left  them,  they  proceeded  to  the  westward  in 
search  of  them,  into  a  large  clear  opening,  several  leagues  in 
breadth.  In  beating  through  the  ice  to  rebch  the  opening, 
irregular  alternations  of  blue  and  turbid-green  water  were  oft- 
served  on  every  tack  the  ship  took.  In  the  evening,  they 
again  approached  nearer  to  the  land,  being  in  Lat.  71®  9^,  Liong. 
18°  48*  W.,  and  obtained  a  series  of  bearings  of  the  coast, 
and  a  sketch  of  about  ninety  miles  of  coast.  On  the  29th  a 
narwal  was  killed,  and  the  crew  were  actively  employed  until 
the  dd  July,  in  the  pursuit  and  killing  of  whales  and  narwals, 
and  many  curious  details  are  given  in  the  Joumai,  in  regard 
to  the  habits,  manners  and  structure  of  these  remarkable  ani* 
mals.  The  whales  having  disappeared,  they  now  cruized 
about  in  different  directions  amongst  the  ice.  An  immense 
quantity  of  the  Little  Auk  flew  past  the  ship,  to  the  west. 
For  many  hours  successively,  perhaps  from  one  to  three 
flocks,  consisting,  on  an  average,  of  about  two  or  three  hun- 
dred birds,  passed  them  in  the  minute,  all  flying  in  the  same 
direction.  It  wjs  calculated  that  near  half  a  mtlKon  of  these 
birds  appeared  within  sight  in  the  course  of  twelve  hours. 

On  the  5th,  they  were  in  Lat.  71®  7',  Long.  18®  4(y  W. 
On  the  morning  of  the  9th,  the  atmosphere  was  in  a  highly 
refractive  state,  concerning  which  many  interesting  state 
ments  are  given  in  the  Journal ;  and  the  latitude,  in  the  after 
noon  of  this  day,  was  72®  Icy  N.  Early  on  the  morning  of 
the  1  dtb  July,  a  whale  was  captured,  and  many  details  are 
given  in  regard  to  the  anatomical  structure  and  physiology 
of  these  colossal  animals*  During  the  twenty  days  preow 
ing  the  15th  July,  about  three-fourths  of  the  time  was  foggy; 
and  the  facts  stated  in  the  Joumai  lead  to  an  explanation  of  the 
extraordinary  prevalence  of  foggy  weather  in  the  polar  seas, 
and  an  investigation  of  the  causes  of  the  arctic  fogs,  which 
Captain  Scoresby  is  inclined  to  consider  as  caused  by  the 
damp  an*  near  the  level  of  the  sea  being  cooled  by  contact 
with,  or  radiation  from,  the  ice,  which  occasions  a  condensa- 
tion of  that  proportion  of  moisture  which  the  diminished 
temperature  j^events  the  air  from  retaining;    About  midnight 
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of  the  lethithey  fell  in  with  a  lare^  ice-field,  along  the  edge  of 
which  ihej  coasted  for  six  or  eight  hours,  and  accomplished 
a  distance  of  thirty  or  forty  piiles.  This  field  coidd  not  be 
less  than  thirty  miles  in  diameter,  and  probably  coi^tained  $ 
surface  of  700  or  800  square  nMles  in  a  single  sheet !  They 
were  now  in  Lat,  72°  33',  Long.  19^  8'  46"  W.  The  land  was 
m  sight  from  UNE.  (o  NNW.,  and  filled  up  the  interval  not 
before  seen,  and  enabled  Captain  Scoresby  to  determine  the 

Sener^l  position  and  tendency  of  the  coast,  from  Lat*  76% 
own  to  Lat.  70^.  No  whales  appearing,  they  again  sailed 
to  Lat.  71  ^  On  the  16th,  17th,  and  18th  July,  numerous 
interesting  displays  of  atmospheric  refraction  were  observed, 
for  the  description  of  which,  and  the  ingenious  speculations 
regarding  their  formation,  we  must  refer  to  the  Journal  itself* 
Their  endeavours  to  find  whales,  at  a  distance  from  the 
coast,  having  failed,  Captain  Scoresby  considered  himself  &lly 
justified  in  approaching  nearer  to  the  shore ;  and,  on  the  19tn 
July,  they  came  close  to  the  land  at  the  mouth  of  a  bay,  in 
Lat.  71*;  S'.  On  the  20th,  they  got  within  six  or  seven  miles 
of  the  coast,  which  afibrded  an  o{xx>rtunity  for  various  pur- 
veying operations*  At  noon,  the  latitude  observed  .was  70^ 
44'  5r  N.,  Long.  21°  ^  W.  The  land  at  thifi  toe  surrey- 
ed,  including  fifteen  miles  of  coast  to  the  soudiward,  and 
twenty-five  to  the  ncNthward,  was  ru^ed,  black,  a^d  bar- 
ren, and  the  general  height  ^  this  coast  abo¥K  3000  feet* 
On  the  24th  Jmy,  they  again  approached  the  land,  when  tbf 
sky  became  clear* 
"^  Being  anxious  to  land  \}\ym  a  coast,  on  which  no  navi- 

Stor  (a  whale-fisher  or  two  perhaps  excepted)  had  ever  set 
>t,  I  thought  this  a  favourable  oppotrtunity  for  gratifying  my 
curiosity*  This  curiosity  was  heighcenea  almost  to  the  ut* 
most  pitch,  by  the  historical  recollections  of  the  Icelandic 
c^^nies,  that  had,  at  a  remote  period,  beea  planted  a  few  de- 
grees to  thesouthward, upon thf  S9me line  of  coast^-^and pav- 
ticularly  by  the  hope,  which  I  could  pot  avoid  indulging,  that 
I  might  be  able  to  aiscover  some  traces  of  those  hardy  people^ 
the  rate  of  wJiotn,  for  near  Ibor  eentwies,  has  been  a  oroblem 
of  such  intense  a^d  almost  uniyeraal  intcpest*  An  aaditicMia) 
interest  attached  to^  the  investigation  of  this  country  (if  the 
interest  excited  by  the  above  considerations  were  capable  of 
auCTientation),  was  the  circumstance  of  the  singular  and  total 
iailure  of  the  many  attempts  of  the  Danes  to  reach  this  coast, 
for  the  recovery  of  the  ancient  colonies, — togeth^  with  the 
j)eculiar  enjoyment  that  necessarily  arose  out  of  the  convic- 
tion, that  the  shore  on  which  I  designed  to  land  was  entirely 


220        Captain  Scoresby^s  Journal  of  a  Voyage  to  iht 

unknown  to  Europeans,  and  totally  unexplored,''    p.  183, 
184. 

They  stood  in,  and  landed  on  a  rocky  point,  named  Cape 
Lister,  lying  in  Lat.  70°  SO'  N.,  and  Long.  21°  SO'  W.  The 
rugged  rocks  of  this  f)oint  were  primitive,  and  the  vegetation 
was  confined  to  a  few  lichens,  with  occasional  tufts  of  Andro- 
meda tetragonOf  Saxifraga  oppositifolia^  Papaver  nudicaiUe^  and 
Ranunculus  nivalis.  Here  the  remains  of  Esquimaux  huts 
were  discovered,  and  fire-places  with  ashes,  thus  intimating, 
that  the  inhabitants  may  have  been  in  this  quarter  within  a 
few  weeks  of  the  time  of  landing.  On  returning  to  the  ship, 
after  the  first  landing,  many  curious  effects  of  atmospheric 
refraction  were  observed.  One  is  so  interesting,  and  brings 
so  strongly  to  our  recollection  the  boasted  powers  of  the 
beacon-keeper  of  the  Isle  of  France,  that  we  cannot  refi^in  from 
communicating  it  to  our  readers. 

"  The  most  extraordinary  effect  of  this  state  of  the  atmos- 
phere, however,  was  the  distinct  inverted  image  of  a  ship  in 
the  clear  sky,  over  the  middle  of  the  large  bay  or  inlet  be- 
fore mentioned, — the  ship  itself  being  entirely  beyond  the 
horizon.  Appearances  of  this  kind  I  have  before  noticed, 
but  the  peculiarities  of  this  were, — the  perfecti^p  of  the  im- 
age, and  the  great  distance  of  the  vessel  that  it  represented. 
It  was  so  extremely  well  defined,  that  when  examined  with  a 
telescope  by  Dollond,  I  could  distinguish  every  sail,  the  ge- 
neral "  rig  of  the  ship,"  and  its  particular  character;  insomuch 
that  I  confidently  pronounced  it  to  be  my  Father's  ship,  the 
Fame,  which  it  aiterwards  proved  to  be ; — though,  on  com- 
paring notes  with  my  Father,  I  found  that  our  relative  posi- 
tion at  the  time  gave  our  distance  from  one  another  very 
nearly  thirty  miles,  bebg  about  seventeen  miles  beyond  the 
horizon,  and  some  leagues  beyond  the  limit  of  direct  vision* 
1  was  so  struck  by  the  peculiarity  of  the  circumstance,  that 
I  mentioned  it  to  the  oflicer  of  the  watch,  stating  jny  full  con- 
viction that  the  Fame  was  then  cruizing  in  the  neighbouring 
inlet."    p.  189,  190. 

On  the  25th  passed  Cape  Tobin,  the  southernmost  head- 
land of  the  coast  just  surveyed.  About  five  leagues  to  the 
westward  of  this  cape,  that  is  further  up  the  imet,  a  new 
coast  appeared,  having  a  different  form  from  any  hitherto 
met  with,  and  which  was  named  Jameson's  Land.  The 
south  side  of  the  inlet  is  mountainous,  and  is  terminated  to 
the  eastward  by  a  bold  narrow  promontory,  which  was 
named  Cape  Brewster.  A  second  landing  was  made  at 
Cape  Hope  (so  named  in  compliment  to  S.  Hope,  Esq.  of 
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Everton),  where  a  series  of  angles  and  bearings  for  the  ad- 
vancement of  the  survey  was  taken.  Some  whales  havine 
made  their  appearance,  Captain  Scoresby  was  encouraged 
to  prolong  his  stay  in  this  quarter,  whicn  afforded  him  an 
opportunity  of  visiting  the  shore,  on  a  more  insteresting  spot 
than  formerly,  on  the  east  side  of  Jameson's  Land.  The 
place  selected  for  landineupon  was  Cape  Stewart,  so  named 
m  honour  of  Professor  Dugald  Stewart.  The  appearance 
of  the  country  all  around  was  totally  different  from  any 
of  the  other  parts  of  the  coast  already  visited, — ^they  being 
of  primitive  rocks,  whilst  in  Jameson's  Land,  as  far  as  exam- 
ined, all  the  rocky  masses  were  of  the  coal  formation.  The 
latitude,  this  day,  was  70*»  26'  N.,  Long.  22^  21'  46"  W.  The 
great  inlet  already  mentioned  was  named  Scoresby's  Sound, 
m  compliment  to  Mr.  Scoresby  senior^  one  of  the  most  active  ' 
and  skilful  navigators  of  the  Greenland  Sea  ;  and  our  readers, 
we  are  sure,  will  do  justice  to  the  feeling  and  delicacy  of  the 
following  remarks  : 

"  Very  little  assistance  was  hitherto  afforded  me  by  any 
individual,  in  the  investigation  of  these  regions ;  but  where 
any  valuable  information  had  been  received,  I  considered  it 
incumbent  on  me  to  compliment  the  person  whose  researches 
had  been  useful  to  me,  by  applying  his  name  to  the  portion 
of  land,  or  sea,  respecting  which  he  had  supplied  the  infor- 
mation.  Agreeable  to  tSs  practice,  I  could  not,  without  evi- 
dent injustice,  overlook  the  very  important  researches  of  my 
Father  in  this  inlet, — who  not  only  was,  I  had  reason  to  be- 
lieve, the  original  discoverer  of  it,  but  who  was  the,  first 
navigator  who  entered  it,  and  determined  its  general  position, 
and  who,  with  a  peculiar  perseverance,  sent  his  boats  and 
examined  two  of  its  extensive  ramifications,  to  a  distance  of 
sixty  miles  from  the  extreme  capes,  or  entrance  of  the  inlet. 
As  such,  after  some  scruples  of  delicacy,  lest  it  should  be 
considered  as  bordering  on  self-compliment,  I  ventured  to 
name  this  capacious  inlet,  in  honour  of  my  Father,  Scoresby's 
Sound."    p.  196,  197. 

After  a  description  of  Scoresby's  Sound,  we  have  an  ac- 
count of  another  landing  on  the  coast  of  Cape  Hope.  Here 
traces  of  inhabitants,  in  the  remains  of  huts  and  tumuli,  re- 
sembling  those  before  observed,  were  met  with.  Fragments 
of  the  horns  of  rein-deers,  with  human  bones,  and  those  of 
dogs,  were  collected.  The  skull  of  a  dojg  was  found  in  a 
small  grave,  probably  that  of  a  child,  as  Crantz  informs  us, 
that  the  Greenlanders  lay  a  dog's  head  by  the  grave  of  a 
child,  considering  that,  as  a  dog  can  find  its  way  every  where, 
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it  will  shew  the  iguoraiit  babe  the  way  to  the  land  of  souls. 
Few  living  creatures  were  to  be  seen,  exceptmg  insects; 
scarcely  any  birds,  and  the  only  quadruped  met  with  was 
the  white  bare  {Lepm  gkuialis).  The  insects  were  nume^ 
rous,  consisting  of  mosquitoes,  and  several  species  of  butter- 
.flies*  The  heat  amount  the  rocks  was  oppressive,  and  the 
temperature  about  70°  Fahrenheit.  In  the  account  of  Jame- 
son's Land,  which  follows,  a  description  is  given  of  the  fine 
section  of  the  coal  formation  at  I^eiU's  Cliffs ;  and  also  of  the 
numerous  traces  of  inhabitants,  some  very  recent,  seen  in  the 
neighbouring  district.  One  hamlet  consisted  of  nine  or  ten  huts* 
The  rpofs  in  all  the  huts  had  fallen  in,  or  had  been  removed, 
on  account  of  the  wood  of  which  they  are  composed ;  what 
remained  consisted  of  an  excavation  in  the  ground,  at  the 
brow  of  a  bank,  about  four  feet  in  depth,  fifteen  feet  in 
length,  and  six  or  nine  in  width.  The  sides  of  each  were 
supported  by  a  wall  of  stone,  and  the  bottom  appeared  to  be 
gravel,  moss  and  clay.  The  access  to  these  huts  was  a  hori- 
zontal tunnel,  perforating  the  ground,  about  fifteen  feet  in 
length,  opening  at  one  extremity  on  the  side  of  the  bank,  into 
the  external  air ;  and,  at  the  other,  communicating  with  the 
interior  of  the  hut.  The  funnel  was  roofed  w^ith  slabs  of 
stone  and  sods,  and  was  so  low,  that  a  person  must  creep  on 
hands  and  feet  to  get  into  the  dwellmg.  The  admirable  adap- 
tation of  this  kind  of  dwelling  to  the  nature  of  the  country, 
and  the  circumstances  of  the  inhabitants^  is  thus  described  by 
our  author : 

"  I  was  much  struck  by  its  admirable  adaptation  to  the 
nature  of  the  climate,  and  the  circumstances  of  the  inhabit 
tants.  The  uncivilized  Esquimaux,  using  no  fires  in  these 
habitations,  but  only  lamps,  which  serve  both  for  light  and  for 
warming  their  victuals,  require,  in  the  severities  of  winter,  to 
economise,  with  the  greatest  care,  such  artificial  warmth  as 
they  are  able  to  produce  in  their  huts.  For  this  purpose,  an 
under-ground  dwelling,  defended  from  the  penetration  of  the 
frost  by  a  roof  of  moss  and  earth,  with  an  additional  coating 
of  a  bed  of  snow,  and  preserved  from  the  entrance  of  the 
piercing  wind,  by  a  long  subterranean  tunnel,  without  the  pos- 
sibility of  being  annoyed  by  any  draught  of  air,  but  what  is 
voluntarily  admitted, — forms  one  of  tne  best  contrivances 
which,  considering  the  limited  resources,  and  the  unenlight- 
ened state  of  these  people,  could  possibly  have  been  adopted. 
The  plan  of  the  tunnel  is  ingenious.  It  always  has  its  openr 
bg  directed  to  the  southward,  both  that  the  meridian  rays  of 
the  spring  and  autumn  sun  may  pierce  it  with  their  genial 
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wafmth,  ftnd  that  the  north,  eftst,  and  west  winds,  whose  se« 
verity  must  be  most  intense,  may  blow  past  without  penetrate* 
bg.  In  some  cases,  the  bottom  of  the  tunnel  is  on  a  level 
with  the  floor  of  the  hut ;  but,  in  others  (when  there  is,  per* 
haps  unwittingly,  a  practical  application  of  a  scientific  princi* 
pie)  the  tunnel  is  so  much  below  the  hut,  that  the  roof  of-  the 
former  coincides  with  the  floo^  of  the  latter.  On  this  plan, 
the  cold  air  which  creeps  along  the  tunnel,  being  denser  than 
the  air  in  the  hut,  can  have  no  tendency  to  rise  into  it,  but 
the  contrary,  unless  a  circulalion  were  kitentionally  en* 
couraged,  by  allowing  the  escape  of  the  warm  air  from  the 
windows  or  roof.  In  eeneral,  it  appears,  that  the  interchange 
of  air  must  be  effected  by  the  slow  and  dmost  imperceptible 
currents  passing  and  repassing  in  the  conUracted  tunnel/'  p« 
309,  210. 

AdKMning  the  huts  were  remains  of  stores  and  other  offices, 
and  also  many  graves*  Numerous  pieces  of  rein-deer^s  honw 
were  found,  also  bones  of  seals,  walrusses,  bears,  dogs,  nar- 
wals,  and  whales,  and  the  thigh-bones  of  ah  animal,  the  spe- 
cies of  which  could  not  be  determined.  The  number  of 
inhabitants.  Captain  Scoresby  remarks,  that  have,  at  no  dis- 
tant period,  resided  in  Jameson^  Land,  must  have  been  very 
ocmsMl^*able,  since  the  remams  of  huts,  with  gmves,  were 
fJMuad  all  along  the  sh<M*e,  in  almost  every  place  suitable  for 
their  erection.  The  vegetation  in  this  laxid  was  considerable; 
the  ground  in  some  places  beingclothed  with  grass  a  foot  in 
iiei^t,  and  here  were  collected  iianunouAi^  nivnUe^  SaxifragA 
eemua^  S*  nivalin,  Etwphorum  e«^M«m,  Epilobinm  /alt/b/mm, 
Dfgas  octopetala^  Papaptr  nudieauk^  Rhodiola  rosecL,  with  creep- 
ing dwarf  willowB,  &c.  A  new  species  of  mouse,  allied  to 
the  Lemming,  was  caught ;  brent-geese,  plovers,  ptarmigans, 
ice*  were  observed ;  several  butterflies,  and  some  bees  and 
mosquitoes,  were  collected.  Captain  Lloyd  of  the  Trafalgar 
sailed  in  his  boat  up  Hurry's  Inlet,  for  twenty  miles,  along 
the  coast  of  Jameson's  Land,  and  landed  on  one  of  the  pro- 
montories, where  he  found  the  heat  as  oppressive  to  his 
feelings  as  the  climate  in  the  East  or  West  Indies.  It  so 
overcame  Ids  men,  who  had  attempted  to  ascend  an  ad^ining 
hill,  that  they  could  not  proceed,  but,  lying  down,  tell  fast 
asleep.  The  power  of  the  sun  was  such,  even  in  this  high 
latitude,  as  to  occasion  violent  inflammation  of  the  eyes, 
which  continued  for  several  days.  The  mosquitoes,  which 
were  very  numerous,  likewise  added  to  the  inconvenience 
they  suffered  from  the  heat,  by  biting  them  with  great  se- 
*«^nty.    The  effect  of  the  heat  on  ^he  ground  was  such,  that 
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the  dry  turf  was  easily  lit  with  a  oiatch,  and  a£forded  a 
ready  fire. 

After  describing  the  wild  and  striking  country,  extending 
firom  Cape  Brewster  up  Scoresby's  Sound,  the  Journal  again 
proceeds.     The  coast  was  next  examined  down  as  low  as 
Lat.  69^     A  little  before  midnight  of  the  39th  July,  the  sea 
froze  all  over,  though  the  thermometer  never  sank  oelow  31^ 
Fahr.  at  the  height  of  the  deck.    The  sky  being  clear,  and 
the  sun  in  the  horizon,  the  effect  was  ascribed  to  radiation. 
A  curious  optical  deception  occurred,  when  the  sun  was  just 
about  setting,  respecting  the  distant  objects.     Seeing  a  piece 
of  ice  at  the  apparent  distance  of  two  or  three  miles,  on 
which  there  was  a  great  load  of  rocks,  a  boat  was  dispatched 
to  procure  some  specimens.     To  the  surprise  of  the  people 
in  the  boat,  they  rowed  hard  for  two  or  three  hours  before 
they  reached  it,  when  the  mass  of  ice  that  had  appeared  to  be 
only  a  few  feet  high,  under  the  erroneous  idea  which  had  been 
formed  of  its  distance,  proved  to  be  higher  than  a  ship's  mast- 
head.    On  the  30th  of  July,  being  now  nearly  3°  of  latitude 
farther  south  than  the  lowest  parallel  in  which   Captain 
Scoresby  had  ever  pursued  the  whale-fishery  with  success, 
.and  being  disappointed  in  his  expectation  of  findine  whales, 
he  determined  to  make  researches  for  whales  in  other  quar- 
ters.   He  now,  therefore,  bore  away  to  the  eastward,  with  the 
view  of  doubling  the  chain  of  floating  ice-bergs  off  Cape  Brew- 
ster.   Their  number  proved  to  be  more  considerable  th  w  bad 
been  expected.   One  of  them  was  a  mile  in  circumference,  and 
100  feet  above  the  level  of  the  sea,  and  the  estimated  weight 
of  this  floating  mcus  was  45  millions  of  tons!    On  the  31st 
July,  thev  continued  their  course   to  the  north-eastward, 
skirting  the  western  edge  of  the  ice :  the  Lat.  at  noon  was 
70°  35'  N.,  Long.  19°  1 1'  W.    An  angle  of  the  highest  peak 
of  Roscoe  mountains,  taken  in  passing  them  at  a  considerable 
distance,  gave  the  height  of  4370  feet, — ^the  altitude  of  Ben 
Nevis,  in  Scotland.     Chi  the  6th  August,  in  Lat.  73°  7',  Long. 
19°  11',  soundings  were  obtained  in  118  fathoms.     The  tem- 
perature of  the  sea  at  the  surface  was  34°,  and,  within  five 
fathoms  of  the  bottom,  by  a  Six's  thermometer,  it  was  39°. 
The  air  at  this  time  was  43°.     In  all  former  experiments  on 
the  temperature  of  the  Greenland  Sea,  Captain  Scoresby  in- 
variably found  it  to  be  warmer  below  than  at  the  surface, — 
facts  which  lead  to  some  further  interesting  observations 
which  we  cannot  spare  room  for  noticing.     The  neighbour- 
ing floating  ice-bergs  and  ice-fields  offered  opportunity  for 
new  observations  and  views  in  regard  to  their  formation. 
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Million  is  made  of  ice  crystallized  in  cubes,  rhomboidal 
dodecahedrons,  rhomboids,  and  prisms.  But  here  there 
must  be  some  oversight:  there  can  be  but  one  primitive 
form  in  ice,— ^in  this  case  the  cube  or  rhomboid, — and  we 
have  no  doubt  that  the  rhomboid  is  the  primitive  form ;  and, 
therefore,  that  the  supposed  cube  and  rhomboidal  dodecahe- 
dron would  hstve  proved,  on  more  accurate  investigation,  to 
be  forms  of  the  rhmnboidal  series. 

Hairing  failed  in  falling  ih  with  whales,  they  again  stood  in 
fer  the  land,  and  got  close  in  with  the  shore  and  abreast 
Tratll  Island,  (named  in  compliment  to  Dr  Traill,  a  distin- 
guished physician  and  naturalist  in  Liverpool).    A  landing 
was  effected  here,  and  very  numerous  relics  of  the  natives 
were  met  with.    Gn  one  flat  of  land,  to  the  eastward  of 
Gape  Simpson,  they  observed  several  dozens  of  old  huts, 
and  ground-plots  oi  sunmier  tents.    A  lamp,  of  the  kind 
commonly  used  by  the  Esquimaux,  was  picked  up  by  one 
of  the  Trafalgar's  sailors ;  numerous  pieces  of  the  keels  of 
sfcdges  were  collected,  intimating  not  only  that  the  inhabi- 
tants had  once  been  very  numerous  there,  out  that  they  must 
have  made  great  use  of  their  sledges,  to  afford  so  many 
pieces  of  these  half  worn  defences  for  the  keels.    There 
Were  remains  and  bones  of  rein^leer,  dogs,  narwals,  seals, 
bears,  about  the  old  hamlets  they  visited,  and  these  in  very 
great  abundance.    The  vessel  was  nearly  lost  in  this  quarter 
daring  a  violent  gale.    The  long  and  tedious  gale  which 
commenced  blowing  NE.,  on  the  night  of  the  13th  of  August, 
and  the  rain  which  had  fallen  in  an  incessant  and  heavy 
shower,  that  lasted  for  sixty-two  hours,  at  length  abated. 
The  quantity  of  rain  that  fell  far  exceeded  any  thing  of  the 
kind  ever  observed  by  Captain  Scoresby.    The  boats  were 
likely  to  be  torn'  from  the  tackles,  by  the  weight  of  the  water 
that  collected  in  them  before  it  was  observed,  and  after  they 
were  repeatedly  emptied.     The  survey  was  continued  alone 
the  coast,  and  various  headlands,  bays,  and  islands,  noted 
and  named.     A  distant  tract  of  mountainous  country  was 
seen  across  the  interior  of  Davy's  Inlet  (so  named  in  honour 
of  Sir  Humphrey  Davy);  but  it  appeared  to  be  insular. 
To  the  westward  of  this  island,  there  is  a  chain  of  the  most 
elevated  mountains  hitherto  met  with  during  thi^     arvey. 
This  chain,  named  Werner  Mountains,  from  respect  to  the 
memory  of  the  celebrated  geologist,  is  distinctly  seen  at  the 
distance  of  between^  thirty  and  forty  leagues,  in  the  ordmary 
state  of  the  atmosphere,  and  is  so.bola  as  to  give  to  the 
mountaihous  coast  before  it  the  appearance  of  low  nummocky 
29 
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land.  Many  very  beautiful  and  interesting  haloes  made 
their  appearance,  and  pages  273.  to  384.  are  occupied  with 
descriptions  of  these,  and  speculations  on  their  mode  of 
formation.  During  the  six  preceding  weeks,  the  search  for 
whales  proved  almost  wholly  unsuccessful.  The  land  had 
already  assumed  its  winter  covering  of  snow, — the  sea  be- 
gan to  freeze  in  the  evenings,  and  the  gloom  of  the  lengthen- 
mg  night  marked  the  approach  of  winter,  and  intimated  that 
the  fishing  season  was  nearly  at  a  close.  The  only  hope  of 
additional  success  depended  on  their  vicinity  to  the  coast. 
The  resolution  of  remaining  proved  a  fortunate  one,  for,  on 
the  15th  August,  three  large  whales  were  captured. 

On  the  night  of  the  15th  and  16th,  stars  were  seen  for  the 
first  time  during  fifteen  weeks ;  the  sky  became  beautifully 
cle^ir,  the  sea,  as  usual  on  such  occasions,  began  to  freeze  as 
soon  as  the  sun  descended  within  4  or  5  degrees  of  the  hori- 
zon, though  the  temperature  was  invariably  above  the 
freezing  point  of  sea-water,  an  effect  which,  Captain  Scores- 
by  remarks,  may  be  ascribed  to  the  cooling  of  the  surface 
of  the  water,  by  tlje  effect  of  radiation  between  the  surface 
of  the  sea  and  the  atmosphere.  The  fact  of  the  abstraction 
of  the  heat  of  the  water,  when  exposed  to  the  full  aspect  of 
a  colourless  sky,  is  certain ;  but,  m  cloudy  weather,  no  freez- 
ing of  the  sea  ever  takes  place,  when  the  temperature  is 
above  29° ;  but,  in  clear  and  calm  weather,  the  sea  generally 
freezes  on  the  decline  of  the  sun  towards  the  meridian  below 
the  pole,  though  the  temperature  be  32°  or  higher.  In  the 
instance  now  alluded  to,  the  freezing  commenced  when  the 
temperature  was  36°,  being  7^°  or  8°  above  the  freezing 
point  of  sea-water.  On  the  20th  August  the  weather  cleared, 
and  allowed  the  survey  to  be  continued.  The  Latitude  at 
mid-day  was  7 1  °  5^  28",  Longitude  20°  43'  1 5"  W.  Various 
headlands  were  named,  in  honour  of  distinguished  naturalists 
and  navigators,  as  Capes  Brown,  Krusenstem,  Buch,  &c. 
Mr.  Scoresby  senior  visited  his  son  in  the  afternoon  of  this 
day,  and  gave  an  account,  published  in  the  Journal^  of  the 
interesting  adventures  of  the  crews  of  two  of  his  boats,  who 
were  absent  nearly  forty  hours  during  the  severe  storm  of 
the  12th  and  13th.  On  the  25th  August  the  survey  was  ter- 
minated. The  great  hazard  they  encountered  on  the  storm 
of  the  23d,  with  numerous  symptoms  of  approaching  winter, 
warned  them  to  quit  a  coast  which  was  daily  becoming  more 
and  more  dangerous.  In  the  early  part  of  this  montn  they 
experienced  the  heat  of  a  British  summer,  and  numerous 
birds  were  seen, — ^but  the  land  was  now  covered  with  snow. 
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and  the  birds  were  moving  off  to  their  southern  quarters. 
Another  intimation  of  approaching  winter,  to  which  they  had 
been  little  accustomed  in  the  Greenland  Fishery,  was  the 
setting  of  the  sun,  and  the  rapid  shortening  of  the  days :  On 
the  2a  of  the  month  it  was  observed  that  the  sun  was  above 
the  horizon  at  midnight ;  but  now  they  had  7  hours  36  minutes 
betwixt  sun-setting  and  sun-rising,  with  an  increase  of  10 
minutes  in  the  length  of  each  succeeding  night.  Hence  the 
shortening  of  the  days  was  so  rapid,  as  to  be  almost  percepti- 
ble between  one  day  and  the  next,  without  the  use  of  a 
watch  ;  added  to  the  gloom  common  to  the  night,  in  the  ab- 
sence of  the  moon,  the  darkness  was  much  increased  by  the 
deep  and  thick  fog.  It  was  therefore  determined  to  leave 
the  coast,  and  proceed  homewards, — a  determination  which 
was  acted  upon  in  the  evenmg  of  this  day. 

!n  the  12th  chapter  of  the  Journal,  which  follows,  there  is 
an  interesting  retrospective  view  of  the  researches  made  upon 
the  eastern  coast  of  Greenland,  shewing  that  the  extent  of 
coast  surveyed  was  about  800  miles.  The  errors  of  former 
charts  are  pointed  out, — the  general  characters  of  the  coast 
delineated, — and,  from  a  comparison  of  the  inlets  on  the 
newly  discovered  coast,  with  those  on  the  west  coast,  men- 
tioned by  Sir  Charles  Giesecke,  it  is  inferred  that  Greenland 
is  probably  a  great  group  of  islands.  The  productions  of  the 
country  are  next  enumerated, — arid  a  full  statement  of  the 
characters  of  the  relics  of  the  human  inhabitants  lead  to  the 
inference,  that  its  population  is  Esquimaux,  with  an  intermix- 
ture of  Europeans,  probably  of  the  ancient  colonies  planted 
by  the  Icelanders. 

**  Hence,  there  is  some  reason  to  believe  that  these  colo- 
nies were  not  entirely  depopulated, — that  they  are  not  yet 
extinct ;  though  it  is  more  than  probable  that  such  of  the 
colonists  as  outlived  the  'black-death,'  and  the  privation 
they  must  have  suffered^  when  their  supplies  were  cut  off, 
as  it  is  said  they  were,  by  the  descent  of  the  polar  ice,  would 
cease  to  be  a  distinct  people ; — for  being  then  reduced  to 
the  necessity  of  following  the  occupation  of  the  Esquimaux, 
and  of  copying  their  manners,  they  would  probably  become 
gradually  mcorporated  with  the  aborigines,  until  few  traces 
of  their  original  civilization  remained. 

"  The  very  extraordinary  circumstances  connected  with 
these  colonies  of  Icelanders,  as  regards  their  original  plant- 
ing,— flourishing  condition, — reception  of  Christianity, — and 
their  total  separation  from  the  world,  since  the  beginning  of 
the  fifteenth  century  ; — and  the  very  important  question  re- 
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spectmg  their  fete,  to  which  their  eao^ly  history  gives  rise, 
rendered  researches  for  inhabitants  on  this  coast  an  object 
to  me  of  the  most  intense  interest.  Hence,  it  may  readily 
be  conceived  what  was  the  nature  of  my  disappointmcjot, 
when,  on  descending  to  the  latitude  of  69°  Zff,  where  I  wa^ 
only  at  the  distance  of  about  seventy  leagues  from  the  site 
of  the  northern  colonies,  as  given  by  Crantz,  the  main  inter- 
ests of  my  voyage  obliged  me  to  put  about,  and  return 
to  the  northward.  This  disappointment  was  the  greater, 
since  I  could  observe  no  other  hindrance  to  wy  penetration 
along  the  coast.  1  had  reason,  indeed,  to  believe,  that,  could 
I  have  been  justified  in  devoting  three  or  four  weeks  of  my 
tinje  entirely  to  research,  I  might  have  coasted  the  land  down 
to  Cape  Farewell,  and  seen  every  station  of  the  colonies  by 
the  way.  In  such  an  investigation  I  apprehended  little  diffi- 
culty. The  chief  difficulty,  that  of  obtaining  an  entrance 
through  a  body  of  ice,  J  00  to  150  miles  in  width,  which 
skirted  and  defended  the  coast,  was  already  overcome ;  and 
as,  in  the  70th,  71st,  and  72d  parallels  of  latitude,  we 
found  the  best  navigation  close  in-snore,  we  had  some  reason 
to  expect  that  we  should  not,  at  any  rate,  have  met  with  any 
thing,  insurmountable  to  obstruct  our  way  to  the  sojuthward, 
even  down  to  the  extreme  promontory  of  Greenland."  p. 
337—339. 

We  deeply  regret  that  the  nature  of  Captain  Scoresby's 
engagements  forced  him  to  abandon  the  investigation  of  the 
country  along  the  line  of  coast  where  the  Icelandic  co- 
lonies were  planted.  Now,  however,  since  the  way  has 
been  opened  by  his  investigations,  we  trust  another  season 
will  not  elapse  before  this  interesting  country  is  examined, 
down  to  Cape  Farewell,  by  our  author  himself,  and  also  by 
ships  sent  out  by  the  Governments  of  Britain  and  Denmark* 

On  the  30th  August  they  got  clear  of  the  ice,  on  which 
occasion  the  following  excellent  remarks  are  given. 

"  It  is  not  easy  for  a  person,  unacquainted  with  the  navi- 
gation of  the  polar  seas,  to  judge  of  the  perpetual  sMMtiety 
^  that  the  commander  of  a  ship  suffers,  while  involved  among 
the  crowded,  extensive,  and  dangerous  ices  with  which  these 
regions  abound.  Among  drift-ice,  whenever  the  wind  is  high, 
ships  are  liable  to  receive  blows  that  might  be  destructive;  and, 
among  fields  and  floes,  when  the  weather  is  thick,  so  that  the 
dangers  of  the  navigation  cannot  always  be  discerned  before 
it  is  too  late,  they  are  exposed  to  the  closing  of  these  irresis- 
tible masses  of  ice  upon  them,  which  ari?  capable  of  crush- 
ing them  in  pieces  in  a  moment.  Ships  under-way  are  almost 
perpetually  exposed  to  one  or  other  of  these  dangers ;  nor 


are  ahips  moored  to  the  ice  by  any  means  in  safety,  as'^mr 
escperieDoe  this  voyage  too  powerfully  demonstrated.  Where 
ftoes  abound,  they  are  almost  continuaJly  revolving  and  driving 
about  in  various  directions,  and  frequently  commg  into  mu- 
tual contact,  with  tremendous  concussions.  Different  causes 
operate  in  bringing  separiaite  masses  into  contact,  the  combin- 
ed influence  of  which  is  often  altogether  incalculable.  Thus, 
superficial  currents,  which  are  not  uncommon,  operate  more 
pow^uUy  upon  li^t  ice  than  heavy  ice,  so  as  to  carry  the 
wmer  with  greater  velocity  than  the  latter.  The  wind  also, 
which  acts  upon  all  ice,  and  gives  it  a  universal  tendency  to 
leeward,  operates  more  powerfully  on  light  and  hummocky 
ice,  than  on  heavy  and  flat  ice,  so  that  the  two  former  de* 
scriptioBs  drift  faster  than  the  two  latter.  This  general  ten- 
i&kcy  of  the  ice  is  modified  by  the  influence  of  other  ice  in 
connexion  or  contact  with  it,  also  by  the  different  forms 
which  the  sheets  of  ice  assume,  and  by  the  position  in  which 
they  lie,  in  reference  tp  the  wind.  For  instance :  while  cir* 
cular  sheets  of  ice,  or  sheets  having  a  regular  polyeonal 
fonn,  generally  drift  directly  "before  the  wind," — oblong 
pieces  pursue  a  medium  course  between  that  of  the  direction 
of  the  wind,  and  the  point  to  which  the  leeward  extremity  of 
their  loi^est  axis  is  directed.  Hence  it  is  evident,  that  the 
united  effect  of  these  various  causes  influencing  ^  the  set  of 
the  ice,'  can  never  be  fully  anticipated ;  although  long  expe- 
rience, in  navigating  the  polar  seas,  wUl  enable  a  person  of 
observation,  in  most  cases,  to  form  a  tolerably  correct  judg- 
ment of  the  safety  or  danger  of  almost  any  situation.  Such 
being  the  anxieties  and  dangers  attendant  on  the  navigation 
among  the  ncMlhem  ices,  the  relief  that  the  captains  of  the 
whalers  experience,  when  they  get  clear  out  to  sea,  must  be 
in  some  degree  appreciated.  My  father  has  been  hgaird  to 
express  his  feelings  on  this  subject,  when  fairly  at  sea,  with 
the  characteristic  observation,  that  his  watch  was  ouU^^  p. 
349,  350. 

On  Sunday,  September  1st,  the  sea  was  observed  coloured 
in  veins  or  patches,  of  a  brown  colour,  or  sometimes  with  a 
yellowish  green ;  and  this  water,  on  being  examined  by  the 
microscope,  appeared  swarming  with  minute  marine  animals* 
A  drop  of  this  water  contained  26,500  animalcules*  Hence, 
reckoning  sixty  drops  to  a  dram,  there  would  be  a  number 
in  a  gallon  of  water,  exceeding  by  one-half  the  amount  of 
the  population  of  the  whole  globe.  It  affords  an  interesting 
conception  of  the  minuteness  of  some  tribes  of  animals,  when 
we  think  of  more  than  26,000  individuals  living,  obtaining 
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subsistence,  and  moving  perfectly  at  their  ease  in  a  single 
drop  of  water.  "  A  whale,"  says  our  author,  "  requires  a 
sea,  an  ocean  to  sport  in ;  about  a  hundred  and  fifty  millions 
of  these  minute  creatures,  would  have  abundant  room  in  a 
tumbler  of  water." 

On  the  3d  September  they  experienced  a  severe  gale.  On 
the  5th  came  in  sight  of  Myngeness,  the  most  western  of  the 
Faroe  Islands.  The  phenomena  of  the  clouds  in  the  high 
cliffs  of  Kalsoe  and  Usteroe,  lead  our  author  into  an  intei^ 
esting  speculation  in  regard  to  the  formation  and  suspension 
of  clouds,  which  we  regret  our  limits  prevent  us  noticing  at 
present.  At  6  a.  m.  of  the  9th  September,  they  made  land, 
which  proved  to  be  the  Butt  of  the  Lewis.  The  weather 
had  a  troubled  aspect^ — the  storm  rose  and  continued  to  the 
11th,  when,  it  raged  with  great  violence  during  the  whole 
day.  The  account  of  the  storm  is  one  of  the  most  interest- 
ing relations  in  this  interesting  volume.  Captain  Scoresby 
expresses  strongly  his  feelings  of  gratitude,  for  his  preserva- 
tion during  these  terrible  scenes  of  danger.  On  the  14th 
September,  the  sim  exhibited  a  curious  appearance  atsetting. 
A  little  before  the  lower  limb  had  descended  to  the  horizon, 
it  became  suddenly  elongated  downwards,  in  the  form  of  a 
prodigious  ball  of  fire.  This  appearance  occurred  when  the 
sun  was  directly  in  a  line  with  Inisterhol  on  the  coast  of  Ire- 
land, which  not  only  eclipsed  the  light  upon  this  island,  but 
emblazoned  it  with  the  most  splenoid  luminary  of  our  sys- 
tem. In  their  process  southward,  the  arrangement  of  the 
light-houses,  on  diii^rent  points  of  the  coast,  gave  rise  to  some 
excellent  remarks  on  the  necessity  of  regular,  systematic, 
and  easily  intelligible  descriptions  of  them,  for  the  use  and 
safety  of  mariners. 

The  Bafiin  reached  Great  Orme  Head  on  Wednesday  the 
1 8th  September,  and  speedily  afterwards  Liverpool. 

The  Journal  is  succeeded  by  a  valuable  and  interesting 
Appendix,  Cbnsisting  of  nine  different  articles.  No.  1.  List 
of  Specimens  of  Rocks  brought  from  the  Eastern  coast  of 
Greenland,  with  geognostical  remarks  by  Professor  Jameson. 
No.  2.  List  of  Plants,  from  the  East  Coast  of  Greenland,  with 
some  remarks  by  Dr  Hooker,  Professor  of  Botany,  Glasgow. 
No.  3.  List  of  Animals  met  with  on  the  Eastern  Coast  of 
West  Greenland,  with  notes  and  memoranda,  by  Professor 
Jameson  and  Dr  Traill.  No.  4.  Meteorological  Table,  in- 
cluding the  daily  latitude  and  longitude  of  the  ship.  No.  5. 
Journal  of  Proceedings  on  board  of  the  Hercules  of  Aber- 
deen, on  the  Coast  of  Greenland.    This  journal  is  valuable 
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to  the  whale-fisher.  It  gives  an  account  of  the  capture  of 
whales  at  a  very  late  season  of  the  year,  and  includes  some 
important  observations  on  the  dangerous  nature  of  the  East 
Coast  of  West  Greenland,  as  a  fishing-station,  at  the  end  of 
summer.  It  also  includes  an  account  of  the  sufferings  by 
some  of  the  crew  of  the  ship  King  George. 

"  The  crew  of  [the  King  George,  it  appears,  struck  a  fish 
during  one  of  those  severe  gales  which  we  had  in  the  month 
of  May,  when  the  thermometer  fell  to  zero  or  below.  Thick 
weather  setting  in,  the  boats  lost  sight  of  the  ship,  and  were 
exposed  to  the  severities  of  the  most  intense  cola  and  violent 
storm,  for  fifty  hours.  One  man  fell  a  victim  to  the  cold 
while  on  the  ice,  and  another  died  soon  after  he  reached  the 
ship.  All  of  them  suffered  from  the  severity  of  the  exposure 
more  or  less.  Some  lost  their  fingers, — others  their  toes, — 
some  their  hands, — and  others  their  feet.  The  surgeon  of 
the  King  George  told  Mr  Gibson,  surgeon  of  the  Trafalgar, 
^ho  supplied  him  with  some  dressings,  that  he  had  ampu- 
tated thirty-five  fingers  and  toes  in  one  day !  An  example 
was  given  of  the  severity  of  the  cold,  by  one  of  the  Kmg 
Geor^'s  sailors,  who  stated,  that  a  quantity  of  beef  that  was 
sent  in  the  boats  to  the  men  upon  the  ice,  when  they  first  saw 
them,  was  taken  hot  out  of  the  coppers ;  but  before  they 
reached  the  ice,  though  at  no  great  oistance,  it  was  frozen  so 
hard,  that  they  had  to  cut  it  m  pieces  with  hatchets.^'  p. 
451,  452. 

No.  6.  Journal  of  Proceedbgs  on  board  of  the  Trafalgar 
of  Hull,  on  the  East  Coast  of  Greenland,  from  the  12th  to 
the  31st  of  Aueust  1 822.  Besides  many  valuable  details,  this 
Journal  contams  the  following  very  striking  instance  of  es- 
cape from  the  dreadful  perils  of  the  ice.  The  crew  of  the 
Trafalgar,  in  the  midst  of  appalling  dangers,  made  various 
attempts  to  moor  the  ship  to  the  ice.  It  was  in  an  attempt  of 
this  kmd  that  the  interesting  incident  and  escape  took  place, 
which  is  thus  related  in  the  journal. 

^'  At  9  p.  M«  we  made  another  attempt  to  moor  the  ship  to 
a  floe  or  field  of  ice.  Five  active  men  were  sent  to  fix  some 
anchors,  and  two  warps  were  fastened  to  them.  Two  of  the 
men  in  the  boat  returned  for  another  anchor,  and  just  as 
they  got  hold  of  the  ship,  both  the  warps  broke  that  were 
fast  to  the  ice ;  and  the  ship  turning  quickly  round,  received 
a  dreadful  shock  on  her  quarter  against  the  floe.    This  com- 

Eelled  us  to  stand  out  amongst  the  loose  ice  again ;  about  an 
our  afterwards  we  returned,  and  sent  a  boat  to  endeavour  to 
bring  on  blard  those  unfortunately  left  on  the  ice.    But  the 
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sea  was  so  heavy  that  the  men  refused  to  risk  themselves  in 
tte  boat,  and  it  returned  without  them.  We  riow  were  obliged 
to  reach  off  to  the  eastward,  among  the  loose  ice,  to  the  dis* 
tance  of  nearly  twenty  miles  from  the  poor"  men  on  the  floe. 
Here  we  had  room  to  beat  to  windward.  At  midnight  the 
wind  veered  to  the  eastward,  and  began  to  abate. 

"  Saturday^  24<fc. — ^Towank  morning  the  weather  cleared 
up,  and  the  wind  abated,  on  which  we  commenced  a  careful 
search  for  the  five  absent  men,  though  with  very  smalf  hopes 
of  ever  seeing  them  again.  But,  after  standing  foui*  hours  to 
the  westward^  to  our  great  joy,  we  got  sight  of  them  with  the 
glass  from  the  mast-head,  upon  a  small  piece  of  ice,  and  at  8i 
Ab  M.  sent  a  boat  and  took  all  of  them  on  board  alive  ;  atid, 
considfering  the  severities  they  had  endured  from  cold,  wet, 
and  hunger,  in  better  health  than  possibly  could  have  beerf 
expected.  The  same  hardships  must  have  killed  any  one  not 
accustomed  to  these  regions.  It  was  indeed  a  deliverance  of 
the  most  extraordinary  description.  The  account  they  gave 
of  their  perilous  adventures,  was  to  the  following  effect : 

"  Shortly  after  the  departure  of  the  boat  wnich  had  at- 
tempted their  rescue,  a  portion  of  the  floe  upon  which  they 
stood  broke  off  by  the  action  of  the  swell,  and  before  they 
could  step  across  to  the  main  sheet,  the  water'  intervened 
and  prevented  their  retreat.  They  soon  drifted  from  be- 
neath the  shelter  of  the  floe  into  a  heavy  sea.  Almost  every 
other  wave  now  washed  over  the  piece  of  ice,  so  that,  to  se^ 
cure  themselves,  they  were  obliged  to  lie  down' flat  on  their 
bellies,  and  cling  to  the  edge  of  the  ice  with  their  hands. 
In  this  state  of  dreadful  suffering  and  danger,  they  remained 
until  about  midnight,  when  the  mass  of  ice  to  which  they 
clung  was  dashed  by  the  waves  against  another  lump,  and 
broke  into  three  pieces.  They  were  fortunately  on  the 
largest  part  (which,  however,  was  only  a'  few  yards  in  dia- 
meter^, and  on  this  they  spent  a  dismal  and  hopeless  night,  fre- 
quently washed  over  by  the  sea,  and  in  perpetual  expectation 
that  the  next  heavy  wave  would  force  them  from  their  im- 
perfect hold,  and  bury  them  in  the  deep.  As  soon  as  the  sea 
began  to  fall,  they  contrived  to  stand  upright,  and  to  move 
about,  so  as  to  gain  a  little  warmth.  But  tnis  measure  was 
likely  to  fail,  wfon^  on  the  clearing  away  of  the  mist,  they 
were  overwhelmed  in  despair,  on  finding  there  was  no  ship 
within  sight.  The  Trafalgar,  they  now  apprehended,  had 
foundered  in  the  gale,  and  if  so,  their  situation  was  indeed 
without  hope.  T%e  usual  effect  of  severe  exposing,  in  occa- 
sioning drowsiness,  then  began  to  make  its  appearance 
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amongst  them,  and  one  man  eiipressed  great  desire  to  sleep, 
which,  however,  his  companions  very  prudently  prevented : 
otherwise,  it  is  probable,  he  would  have  awoke  no  more. 
Soon  afterwards  they  were  rejoiced  by  a  sight  of  the  ship, 
whose  approach  gave  some  stimulus  to  their  spirits,  and  en- 
abled them  to  make  that  exertion  which  was  necessary  for 
preserving  life,  until  they  could  be  taken  from  their  perilous 
situation."    p.  459—461. 

No.  7.  is  a  Table  of  Latitude  and  Longitude  of  Headlands, 
Bays  and  Islands  on  the  East  Coast  of  West  Greenland.  No. 

8.  Kemarks  on  the  Structure  of  Greenland  by  Sir  Charles 
Giesecke,  in  which  it  is  said,  and  in  confirmation  of  Captain 
Scoresby's  view,  "  That  the  whole  coast  of  Greenlana  for- 
merly consisted  of  large  islands,  which  are  now,  as  it  were, 
cemented  together,  by  immense  masses  of  ice."    And  No. 

9.  contains  useful  explanations  of  some  of  the  Technical 
Terms  made  use  of  in  the  course  of  the  work. 

Such,  then,  are  the  general  contents  of  this  very  amusing, 
and  highly  interesting  volume.  The  concluding  general  ob- 
servations we  had  to  offer  on  the  value  of  the  discoveries 
here  communicated  to  the  world,  both  in  a  commercial  and 
scientific  view,  must  be  delayed  for  the  present,  as  we  have 
already  much  exceeded  the  limits  prescribed  for  our  article. 
We  trust,  however,  that  the  rapid  view  of  the  Journal  con- 
tained in  the  preceding  pages,  will  convey  to  our  readers  an 
adequate  idea  of  its  nature ;  and  as  we  have  made  Capt. 
Scoresby  describe  the  natural  phenomena  he  witnessed,  and 
state  the  speculations  they  gave  rise  to,  and  the  difficulties 
and  dangers  he  experienced,  in  his  ozon  words,  we  feel  confi- 
dent, that  we  do  him  perfect  justice,  and  afford  much  more 
satisfactory  and  useful  information  to  the  public,  than  if  we 
adopted  the  practice  of  throwing  the  author  into  the  shade, 
by  intruding  our  views  and  fancies  in  place  of  his  facts  and 
reasonings. 


Art.  XXVIII.-r-.^  new  and  easy  method  of  ascertaining  the 
degree  of  Tetnperature  at  which  Water  is  at  its  Maximum 
Density.     By  Mr  James  Crichton. 

(Annals  of  Philosophy.) 

— Having  lately  been  engaged  in  determining  the  spe- 
cific gravities  of  certain  fluids,  by  means  of  adjusted  balk  of 
30 
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glass,  and  being  satisfied  that  for  simplicity  and  accuracy, 
no  method  whatever  is  nearly  so  good ;  I  was  led  to  think, 
that  another  important  point  could  thereby  with  greater  cer- 
tainty be  ascertained,  than  by  any  mode  vet  adopted.  This 
is  to  determme  the  temperature  at  which  water  attains  its 
maximum  density. 

Of  all  who  have  hitherto  attempted  to  decide  this  ques- 
tion, whether  British  or  foreign  philosphers,  no  one  seems  to 
speak  with  the  precision  which  mi^ht  be  desirable,  of  the 
degree  at  which  the  phenomenon  tsSes  place.  The  French 
say  it  is  between  4  and  5  of  Celsius,  thus  admitting  an  uncer- 
tainty of  about  2°  of  Fahrenheit ;  some  in  our  own  country 
think  it  is  at  39,  while  others  place  it  at  40.  » 

Any  person  who  is  aware  of  the  many  sources  of  error, 
and  of  the  vague  nature  of  the  requisite  compensations,  will 
not  wonder  at  this  indecision  ;  the  difficulty  alone,  of  main- 
taining an  uniform  temperature,  throughout  a  large  or  deep 
body  of  water  is  very  considerable ;  hence  the  bulkiness  of 
the  solid  used  by  the  French  for  this  purpose,  having  been 
a  cylinder  nine  inches  in  diameter,  and  of  the  same  height, 
must  have  rendered  it  a  matter  of  uncommon  difficulty  in  the 
quantity  of  water  necessary.  Whether-  this  uniformity  ex- 
isted, at  the  moment  of  its  greatest  apparent  gravity,  may 
admit  of  some  doubt,  however  carefully  and  constantly  the  . 
thermometer  may  have  been  observed ;  besides,  air-bubbles, 
which  it  would  be  almost  impossible  to  see  or  remove,  mieht 
have  considerably  increased  the  buoyancy  of  the  suspended 
solid.  To  estimate  the  compensations  for  expansion,  in  the 
above-mentioned  method,  is  perplexing,  and  for  the  mode  by 
the  weighing  bottle  is  still  more  so ;  but  to  ascertain  the 
quantity  of  hygrometric  humidity,  which  profusely  and  ra- 
pidly fixes  on  me  exterior  surface  of  a  bottle,  at  so  low  a 
temperature  as  40,  is  perhaps  from  .several  causes  impracti- 
cable. A  hope  of  being  able  to  assist  in  obviating  these 
embarrassments,  induces  me  to  present  a  new  method  of  de- 
termming  this  point. 

Having  frequently  observed  that  a  very  small  alteration 
of  temperature  in  a  fluid,  destroyed  the  precise  poise  of  a 
solid  in  that  fluid,  and  that  an  extremely  minute  increase  or 
diminution  of  gravity  in  the  solid,  has  a  similar  efiect ;  it 
was  easy  to  perceive,  that  if  water  is  of  a  certain  gravity  just 
above  freezing,  and  that  if  it  become  heavier,  with  an  in- 
crease of  temperature,  before  it  reach,  say  for  example,  50, 
then  it  is  manifest,  that  at  sfmie  included  degree,  water  must 
of  necessity  pois^,  or  sustain,  a  ball  or  solicf  of  greater  spe- 
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cific  eravity,  than  it  will  do  at  any  other  point  in  the  sup- 
posed interval. 

My  first  attempt  to  ascertain  this  point,  evinced  that  a 
ball  which  was  just  poised,  at  about  33,  had  the  same  pro- 
perty near  51 ;  this  gave  42  for  the  pomt  of  greatest  density, 
taking  the  half  of  the  intervening  degrees  as  additive  to  33, 
or  the  reverse  from  51,  since  all  authorities  seem  to  agree, 
that  the  expansion  is  the  same  for  equal  intervals  of  tempera- 
ture, on  both  sides  of  the  maximum. 

It  may  be  supposed,  that  to  adapt  a  ball  of  the  greatest 
possible  specific  gravity  which  water  can  sustain  at  its  great- 
est gravity,  would  be  the  next  endeavour ;  it  was,  but  so 
infinitely  little  is  the  variation  of  the  gravity  of  water,  for  about 
a  half  desree  on  either  side  of  the  maxunum  point,  that  al- 
though I  have,  more  than  once,  diminished  the  gravity  of 
balls  which  were  too  heavy,  by  a  quantity  so  minute,  as  not 
to  amount  to  the  6000th  part  of  a  grain,  or  just  as  little  as  I 
could  by  any  means  grind  ofi^,  still,  on  trial  at  the  proper  range 
of  temperatures,  it  was  found  that  the  mark  had  always  been 
overshot.    This  then  was  relinquished  as  a  hopeless  task. 

As  it  had  not  however  escaped  notice  in  the  course  of 
these  experiments,  that  the  further  the  temperature  of  water 
was  removed  from  that  of  the  greatest  gravity,  the  ball  rose, 
or  fell,  with  celerity  just  conmiensurate  to  the  number  of 
degrees  which  the  existing  temperature  was  above,  or  below, 
that  of  the  desiderated  degree :  this,  therefore,  affords  some 
idea  of  the  approach  to,  or  retrocession  from,  the  tempera- 
ture in  question ;  but  there  is  a  better,  and  perhaps  conclu- 
sive proof  of  its  place  in  the  scale,  which  I  shall  now  describe. 

I  took  a  glass  jar,  2  inches  in  diameter,  and  3i  in  depth ; 
into  this  was  put  distilled  water  to  the  depth  of  2^  inches, 
and  cooled  down  to  near  the  freezing  point,  but  carefully 
prevented  from  congealing,  as  the  disengagement  of  air-bub- 
oles  from  the  ice,  when  fluidity  took  place,  would  have  fiiis- 
trated  the  experiment ;  into  this  was  put  a  ball,  previously 
well  wiped  with  a  silken*  cloth,  and  immediately,  by  means 
of  a  clean  hook  of  glass,  lifted,  but  not  rapidly,  twice  or 
thrice  out  of  the  water ;  this  cleared  it  of  any  air-bubbles, 
which  though  imperceptible,  might  have  been  adhering  to  its 
surface.    The  ball  now  fell  to  the  bottom  of  the  jar,  which ' 


*  In  an  experiment  of  rach  delicacy,  this  must  be  attended  to,  as  linen 
never  failf  to  leave  fibres  on  whatever  is  wiped  with  it ;  these  wiU  de- 
tain air  enoug^h  to  render  the  efforts  of  the  experimenter  in  this  case 
abortive. 
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as  usual  was  convex,  but  had  a  small  flat  surface  on  the  sum- 
mit, to  which  the  ball  was  led,  and  ther6^  it  rested*  In  the 
water  there  were  suspended  two  very  accurate  and  sensible 
thermometers,  the  bulbs  being  at  the  middle  of  the  water  as 
to  depth,  and  just  so  far  removed  from  its  diametrical  centre, 
as  not  to  be  in  the  path  of  the  ball  when  it  rose. 

In  these  circumstances,  the  lower  end  of  the  ball  was 
carefully  watched  with  a  large  reading  glass,  and  at  the  mo* 
ment  of  its  quitting  the  bottom  of  the  jar,  the  thermometers 
were  examined,  and  the  degree  noted ;  when  the  ball  had 
risen  about  one-fourth  of  an  inch,  a  small  rod  was  cautiously 
let  down,  and,  without  agitating  the  water,  gently  made  to 
touch  the  ball ;  it  of  course  descended,  but  mstantly  rose  ; 
this  is  a  very  delicate  part  of  the  experiment,  and  if  oveN 
done  loses  its  effect.  It  was  frequently  repeated,  and  the  ball 
always  reascended  with  accelerated  velocity. 

The  thermometers  indicating  an  increasmg  temperature, 
the  ball  finally  became  stationary  at  the  surface  of  the  wa- 
ter ;  from  time  to  time  it  was  slightly  touched  as  before,  but 
in  proportion  as  the  temperature  rose  beyond  a  certain  point, 
the  tendency  of  the  ball  to  ascend,  after  these  strokes,  obvi- 
ousljr  diminished,  judging  by  the  velocity  with  which  it  did 
so  ;  its  upper  extremity,  when  examined  with  the  magnifier, 
plainly  seemed  to  press  as  it  were  mor^  and  more  feebly  OA 
the  surface  of  the  water,  till  at  last,  a  fine  thread  of  separa- 
tion became  visible ;  the  degree  by  the  thermometers  was 
again  marked,  and  as  they  continued  slowly  to  rise,  the  ball 
gradually  fell  to  the  bottom  of  the  jar. 

From  many  similar  experiments  I  have  concluded  that  42 
is  extremely  near  the  true  point  of  the  greatest  density  of 
water ;  my  most  satisfactory  trials  never  gave  three-tenths 
of  a  degree  less  nor  more,  but  at  present,  i  am  rather  in- 
clined to  place  it  a  very  little  above  42 ;  a  trial  I  made  in 
Tery  favourable  circumstances  a  few  days  ago,  gave  for 
the  first  appearance  of  the  rising  of  a  ball  37-5,  and  for  that 
of  its  sinking  46-3,  these  make  the  point  in  question  41-9  ; 
the  local  temperature  was  46-8,  but  the  barometer  having 
been  at  only  29-4,  the  above  41-9  may  be  held  perhaps  too 
low.  These  experiments  were  made  with  balls  adapted  to 
all  the  intervals  from  33-51  to  39-45,  yielding  however 
great  uniformity  of  results. 

As  I  cannot  anticipate  what  objections,  or  if  any,  can  be 
made  to  this  method  of  ascertaining  a  curious  and  not  un- 
important point,  I  shall  allude  to  one  only ;  that  is  error 
from  expansion  of  the  ball,  and  consequent  Increase  of  its 
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Volume;  but  as  the  whole  range  required  does  not  exceed 
4°  or  5%  on  either  side  of  a  starting  point,  and  though  it 
were  granted  that  the  expansion  of  glass  is  the  same  for  4^ 
about  temperature  43,  as  it  is  for  1 80%  that  is  from  freezing 
to  boiling  of  water,  as  determined  by  M.  de  Luc  and  others, 
the  expansionUbr  these  4°  must  be  so  extremely  little,  as 
not  bj  any  means  to  affect  the  decision  in  any  considerable 
part  of  a  degree. 

But  were  the  expansion  of  glass  in  the  above  ranee  eren 
ten  times  what  it  is,  still  it  must  in  effect  be  canceUed,  for 
taking  43  as  the  point  where  this  expansion  in  the  present 
case  must  be  assumed  as  incipient,  and  granting  that  at,  say 
33,  a  ball  just  held  in  poise  has  become  less,  that  is  heavier 
specificially,  some  degree  above  33,  for  example  34,  where 
water  is  denser,  must  really  be  what  the  ball  virtually  in- 
dicates ;  again,  if  at  51  the  same  ball  poises,  then  by  a  pa- 
rity of  reasoning  the  ball  is  now  said  to  be  increased  in  vo- 
lume beyond  what  it  was  at  42,  or  it  is  too  lights  therefore 
it  must  indicate  too  high  a  degree,  or  it  really  shows  that 
the  ball,  supposing  it  inexpansible,  would  have  stood  at  a 
lower  degree  or  denser  medium,  which  call  for  instance  60 ; 
so  that  by  the  one  extreme  thus  correctm^  the  oth^r,  the 
Ci»nclusion  to  be  drawn  is  the  same  as  in  tne  case  of  alto- 
gether neglecting  the  expansion* 

The  low  temperature  of  the  atmosphere  when  these  ex- 
periments were  made,  gave  confidence  that  no  current  up> 
ward  or  downward  moved  the  water ;  besides,  a  few  v6ry 
minute  particles  of  dust,  just  visible  in  different  parts  of  it, 
remained  entirely  motionless  during  the  whole  operation. 

My  first  trials  on  this  subject  were  made  with  spherical 
balls,  half  an  inch  in  diameter,  having  a  depending  stalk  of 
about  an  equal  len^h ;  but  to  obviate  the  possibility  of  er- 
ror from  dissimilarity  of  the  extremities,  I  latterly  used  so- 
lids resembling  in-  shape  a  buoy  or  parabolic  spindle,  sharp 
at  the  ends,  o?  about  an  inch  in  length  and  4-lOths  in  dia- 
meter* This  shape  gave  another  apparent  advantage,  that 
is  of  meeting  less  resistance  than  a  sphere  when  moving  in 
a  fluid,  and  in  order  to  ensure  perpendicularity  of  the  axis, 
before  such  a  ball  was  hermetically  sealed,  a  small  globule 
of  mercury  was  introduced,  which  perfectly  answers  that 
purpose. 

As  the  momentum  of  an  ascending  ball  is  very  apt  to 
cause  its  upper  extremity  to  rise  above  the  water,  and  how- 
ever free  of  any  thing  unctuous,  it  will   there  remain  too 
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long,  a  slight  tap  or  blow  by  a  small  hammer,  on  the  under 
side  of  the  table,  will  obviate  this  incident. 

In  cooling  water  for  such  experiments,  it  ought  to  be  kept 
as  still  as  possible ;  a^tation  to  procure  uniformity  of  tem- 
perature has  a  bad  effect  by  charging  it  with  air ;  bubbles 
may  settle  on  the  ball  during  the  experiment,  and  must  be 
closely  watched  for,  as  their  effect  may  be  apprehended,  if 
detected  occasionally  rising  through  the  water*  Kno.wing 
the  decrees  at  which  a  ball  might  be  expected  to  rise  or 
fall,  I  nave  frequently  lifted  it  to  the  surface  of  the  water  a 
short  time  before,  in  order  to  free  it  of  any  thing  which 
though  imperceptible  might  have  affected  its  gravity.  The 
thermometers  were  sometimes  placed  one  at  the  top,  and 
the  other  at  the  bottom  of  the  vessel,  in  order  to  ascertain, 
beyond  doubt,  the  temperatures  at  the  initial  points,  or  the 
extremes  of  the  above-mentioned  intervals. 

When  it  was  considered  how  uncertain  the  indications 
might  have  been,  had  I  succeeded  in  adjusting  a  ball  to 
seeming  equilibrium  at  the  maximum  gravity,  owing  to  the 
minute  variations  near  that  point,  there  was  little  cause  for 
regretting  my  failure,  especially  when  the  method  by  varied 
extents  of  intervals  seems  so  satisfactory ;  still,  since  writing 
the  above,  another  effort  was  made,  when  the  following  ^ 
pearances  took  place. 

Water  in  the  jar  being  near  43,  and  the  ball  as  seen  by 
the  naked  eye  m  apparent  equilibrio,  it  was  observed  with 
the  reading-dass  as  seen  over  a  slight  scratch  on  the  side 
of  the  jar.  It  was  then  very  slowly  descending  ;  having  two 
or  three  times  breathed  on  the  part  of  the  jar  nearest  the 
ball,  the  consequent  dimness-  was  removed  by  a  camel  hair 
brush,  but  before  this  could  be  done  sfnd  the  eye-elass  ap- 
plied, the  ball  had  decidedly  begun  to  ascend,  which  it  con- 
tinued to  do  for  a  few  seconds,  and  after  a  momentary  pause 
again  began  to  fall.  This  was  repeated  several  times,  the 
thermometer  meanwhile  ranging  from  42  to  43-6 ;  from  this 
and  other  circumstances,  I  with  due  deference  incline  to 
think,  that  42-3  is  very  near  the  true  point  in  the  scale  of 
temperature,  where  tne  maximum  density  of  water  takes 
place.  In  this  last  trial  it  may  not  be  improper  to  mention, 
that  the  increment  of  weight  producing  the  approximating 
effect,  was  a  mere  speck  of  leaf  gold,  attached  to  the  side 
of  the  ball  by  means  of  spirit-varnish,  and  fixed  by  apply- 
ing a  moderate  heat. 

Having  thus  given  an  explicit  account  of  these  experi- 
ments, apology  on  my  part  for  havmg  too  minutely  done  so^ 
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will  be  deemed  quite  unnecessary  by  any  one  who  repeats 
them.  I  shall  only  add,  that  the  thermometers  having  been 
made  puiposely  for  the  experiment,  I  have  perfect  reliance 
on  their  indications.  The  smallness  of  the  apparatus  and 
its  extreme  simplicity,  render  the  determination  of  the  point 
wherever  it  is  to  be  placed,  a  very  plain  matter.  This  I 
submit  to  those  who  are  capable  of  availing  themselves  of 
the  means  it  affords,  and  who  are  qualified  for  appreciating 
its  powers. 
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Outlines  of  the  Gtohgy  of  England  and  Wales. — Part  1st. 
"       "  L— [J.  IT. 


This  publication  may  be  considered  an  elaborate  compi- 
lation, and  condensation  of  all  the  most  important  papers  on 
the  Geology  of  Endand  and  Wales,  which,  from  time  to 
time,  have  appeareain  the  Transactions  of  the  Geological 
Society  of  London*,  in  the  scientific  Journals,  and  in  dis- 
tinct treatises,  together  with  the  results  of  the  persevering 
labors  of  the  authors  themselves. 

The  work  of  Messrs.  Conybeare  and  Phillips  is  not  less 
interesting  to  the  students  of  Geolosy  m  this'  country,  than 
to  those  m  Great  Britain.  It  will  be  found  valuable  to  all 
who  are  desirous  of  acquiring  a  general  knowledge  of  the 
structure  of  the  crust  of  the  earth,  and  of  the  arrangement 
of  the  rocks  and  strata  composing  it.  We  should  be  unable 
to  do  justice  to  this  work  by  attempting  an  analysis  of  its 
minute  details ;  but  as  one  of  the  principal  objects  of  our 
Journal  is  to  present  its  readers  with  notices  of  valuable 
European  pubhcations  on  scientific  subjects,  we  shall  make 


*  The  establishment  of  the  Geological  Society  of  London  in  the  year 
1807,  gare  a  new  impulse  to  the  efforts  of  the  geologists  of  Great  Britain, 
and  the  papers  which  have  been  giren  to  the  public  in  the  Transactions 
of  the  Society,  bear  abundant  testimony  to  the  seal  and  industry  of  its 
members.  There  are  few  districts  in  Great  Britain  the  geology  of  which 
has  not  been  examined  and  described.  We  trust  that  equal  attention  to 
the  physical  structure  of  this  country  will  be  excited  by  the  establishment 
of  the  American  Geological  Society,  that  equal  success  will  attend  the 
efforts  of  its  members,  and  that  a  volume  of  Transactions  wiU  soon  be 
giyen  to  the  public. 
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such  extracts  as  will  enable  those  who  have  not  access  to 
the  work  to  form  some  idea  of  its  value. 

The  introduction  appears  to  have  been  written  by  the 
Rev.  W.  D.  Conybeare,  and  contams  an  elementary  view 
of  the  general  principles  of  the  science  of  Geology,  which 
are  illustrated  in  the  body  of  the  work  by  a  particular  re- 
ference to  the  geolo^cal  structure  of  Great  britain.  The 
relations  of  the  English  formations  to  those  of  the  continent 
of  Europe,  and  the  regular  and  connected  account  of  the 
coal  formations  of  Great  Britain,  are  considered  by  the  au- 
thors as  among  the  most  original  and  useful  portions  of 
the  work. 

The  first  part  (or  volume^  comprises  a  description  of  the 
formations,  commencing  with  the  most  recent,  those  above 
the  chalk,  and  terminating  with  that  of  the  lowest  rocks  of 
the  coal  districts.  In  the  second  part  (not  yet  published), 
it  is  the  intention  of  the  authors  to  describe  the  primitive 
and  transition  series  of  rocks,  and  in  the  appendix  to  give 
a  sketch  of  the  processes  connected  with  the  working  the 
different  mines,  and  the  metallurgical  operations  prosecuted 
in  the  mining  districts.    ' 

The  introduction  commences  with  some  observations  on 
the  simplicity  of  the  chemical  and  mineralogical  constitu- 
tion of  rock  formations,  and  on  the  necessity  of  a  compe- 
tent knowledge  of  mineralogy  to  enable  tne  student  to 
understand  their  constitution  analytically. 

The  regular  order  of  succession  in  the  mineral  masses 
is  thus  described.  "  If  we  suppose  an  intelligent  traveller 
taking  his  departure  from  our  metropolis,  to  make  from  that 
point  several  successive  joumies  to  various  parts  of  the 
island,  for  instance  to  South  Wales,  or  to  North  Wales,  or 
to  Cumberland,  or  to  Northumberland ;  he  cannot  fail  to 
notice  (if  he  pays  any  attention  to  the  physical  geography 
of  the  country  tnrough  which  he  passes)  that  before  he  ar- 
rives at*  the  districts  in  which  coal  is  found,  he  will  first  pass 
a  tract  of  clay  and  sand ;  then  another  of  chalk ;  that  he 
will  next  observe  numerous  quarries  of  the  calcareous  free- 
stone employed  in  architecture ;  that  he  will  afterwards  pass 
a  broad  zone  of  red  marly  sand ;  and  beyond  this  will  find 
himself  "in  the  midst  of  coal  mines  and  iron  furnaces.  This 
order  he  will  find  to  be  invariably  the  same,  whichever  of 
the  routes  above  indicated  he  pursues ;  and  if  he  proceeds 
further,  he  will  perceive  that  near  the  limits  of  me  coal- 
fields he  will  generally  observe  hills  of  the  same  kind  of 
compact  lime-stone,  affording  grey  and  dark  marbles,  aod 
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abounding  in  mines  of  lead  and  zinc ;  and  at  a  yet  greater 
distance,  mountainous  tracts  in  which  roofing  slate  abounds, 
and  the  mines  are  yet  more  valuable ;  ana  lastly,  he  will 
often  find,  surrounded  by  these  slaty  tracts,  central  groups 
of  granitic  rocks. 

^  The  intelligent  inquirer,  when  he  has  once  generalized 
these  observations,  can  scarcely  fail  to  conclude  that  such 
coincidences  cannot  be  casual;  hni  that  they  indicate  a 
regular  succession  and  order  in  the  arrangement  of  the  mi- 
neral masses  constituting  the  earth's  surface ;  and  he  must 
at  <mce  perceive  that,  supposing  such  an  order  to  exist,  it 
must  be  of  the  highest  miportance  to  economical  as  well 
as  scientific  objects,  to  trace  and  ascertain  it. 

"  If  with  these  views  he  is  led  to  investigate  the  subject 
still  further,  he  will  find  these  mineral  masses  disposed  for 
the  most  part  in  stratified  beds,  not  exactly  parallel  to  the 
horizon,  but  more  or  less  inclined  with  reference  to  that 
plane;  so  that  the  edges  of  these  beds,  emerging  in  suc- 
cession from  beneath  each  other,  make  their  appearance 
one  after  the  other  on  the  surface.  It  is  obvious  that  by 
this  arrangement  a  much  greater  thickness  of  strata  is  ex- 
posed to  our  observation  than  could  have  been,  had  their 
planes  preserved  an  horizontal  direction ;  for  in  that  case 
one  single  stratum  would  have  covered  the  planes  of  a  me- 
dium elevation  throughout  extensive  districts  (if  not  the 
whole  globe,)  and  we  could  have  been  acquainted  with 
those  above  it  only  by  the  structure  of  mountains  rising 
above  that  level,  and  with  those  beneath  it  only  by  the  na- 
tural excavations  of  the  vallies,  or  artificial  ones  of  wells 
and  mines ;  but  by  the  actual  arrangement,  the  beds  which 
in  one  point  lie  at  an  impenetrably  depth,  are  in  others 
brought  up  to  the  surface,  and  thus  become  subject  to  our 
examination,  and  (which  is  much  more  important)  yield  us 
those  various  mineral  products  which  are  often  essential  to 
the  most  necessary  of  human  arts.''  # 

The  disposition  of  rocks  in  strata,  and  their  arrangement 
into  formations  and  general  classes,  are  explained  in  a  dis- 
tinct and  satisfactory  manner.  A  comprehensive  sketch  is 
taken  of  the  mode  of  occurrence  of  animal  and  vegetable 
remains,  and  of  beds  derived  from  the  debris  of  older  rocks, 
among  those  of  more  recent  origin.  These  consolidated 
gravel-beds,  or  conglomerates,  puddmg-stones,  and  breccias, 
are  found  among  the  transition  rocks  and  in  the  newer  forma- 
tions. They  are  composed  of  the  fragments  of  older  rocks, 
presenting  every  appearance  of  having  been  torn  from  the 
31 
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previously  consolidated  masses,  by  mechanical  violence 
(probably  the  action  of  agitated  waters,)  which  also  rounded 
the  fragments  by  attrition  before  the  formation  of  the  rock 
in  which  they  are  now  seen.  Where  the  beds  of  these  am- 
glomerates,  as  is  not  unfrequently  the  case,  are  m  nearly 
vertical  strata,  the  opinion  of  Mr  Conybeare  coincides 
with  that  of  most  geologists  of  the  present  day,  that 
they  have  been  brought  into  their  present  position  by 
the  operation  of  some  force  which  convulsed  and  dis- 
placed them. 

Mr  Conybeare  proceeds  to  consider  the  change  of  level 
of  the  surface  of  the  earth,  indicated  by  the  occurrence  of 
animal  and  vegetable  remains,  and  of  the  beds  just  noticed. 
He  remarks  that  the  great  and  fundamental  problem  of  theo- 
retical geology  is  to  assign  adequate  causes  for  the  change 
of  level  which  has  taken  place  in  the  ocean  that  covered 
the  loftiest  summits  of  the  Pyrenees,  and  still  more  elevated 
points  of  the  Andes,  where  the  remains  of  marine  animals 
nave  lately  been  noticed.  The  causes  assigned  are  redu(:i- 
ble  to  two  classes,  first  ^^  the  decrease  of  the  absolute  quan- 
tity of  water"  effected  hj  the  operation  of  chymical  laws, 
namely  "  the  decomposition  of  some  portion  of  the  water, 
its  constituents  entering  into  new  forms  of  combination,  and 
its  fixation  in  the  rocks  formed  beneath  it.*' — ^"  The  second 
class  of  possible  causes  is  entirely  mechanical ;  those,  namely, 
which  may  have  produced  a  change  of  relative  level  with- 
out any  diminution  of  absolute  quantity  in  the  waters.  The 
causes  of  this  kind  which  have  been  proposed,  are,  first,  the 
absorption  of  the  waters  into  a  supposed  central  cavity,  but 
the  now  ascertained  density  of  the  earth  (beinc  greater  than 
that  which  would  result  from  an  entirely  s<3id  sphere  of 
equal  magnitude,  of  the  most  compact  known  rock)  renders 
the  existence  of  any  such  cavity  very  doubtful ;  secondly,  a 
writer  in  the  Journal  of  the  Royal  Institution  (Vol.  2.)  has 
proposec^  the  very  ingenious  hypothesis  that  a  change  of 
temperature  of  a  few  degrees  will,  from  the  unequal  expan- 
sibility of  the  materials  of  land  and  water,  sufiiciently  ac- 
count for  this  change  of  level ;  thirdly,  it  has  been  ascribed 
to  violent  convulsions  which  have  either  heaved  up  the  pre- 
sent continents,  or,  which  amounts  to  the  same  thing  (as  the 
same  relative  change  must  have  taken  place  in  either  view,) 
depressed  the  present  channel  of  the  ocean.  It  is  not  the 
business  of  the  present  work  to  propose  theories,  but  to  re- 
cord facts ;  these  facts  are  thus  connected  with  the  above 
discussion.  If  the  violent  elevation  of  the  continents  (or  de- 
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pression  of  the  channel  of  the  ocean^)  supposed  in  the  last 
mentioned  hypothesis,  really  took  place,  it  must  have  left 
traces  in  the  aisturbed,  contorted,  ana  highly  bclincd  position 
of  the  strata,  and  these  disturbances  must  be  the  greatest 
where  the  change  of  level  has  been  the  greatest,  i.  e.  in  the 
neighbourhood  of  the  loftiest  mountains.'^ 

Some  of  the  facts  which  have  been  observed  in  regard 
to  the  vertical  position  of  the  strata  of  the  conglomerates, 
limestones,  and  some  other  rocks,  and  the  remarkable  dis- 
locations of  the  strata,  called  faults,  it  is  considered  absurd 
to  attribute  to  the  action  of  any  crystallizing  force,  or  any 
cause  of  the  kind.  "  No  such  causes  could  have  placed  a 
vertical  bed  of  limestone  contaming  encrinites,  in  contact 
with  a  vertical  bed  of  coal-shale  containing  canes  and  fern 
leaves."  As  respects  the  vertical  or  inclined  position  of  the 
recomposed  beds,  it  is  conceived  that  this  cannot  have  been 
original,  but  must  have  resulted  from  subsequent  disturb- 
ance, as  it  is  physically  impossible  to  support  an  ag^ega- 
tion  of  loose  gravel  in  vertical,  or  nearly  vertical,  planes. 
These  and  many  similar  arguments  will  be  found  to  apply 
to  a  large  class  of  highly  inclined  strata. 

The  phenomena  exhibited  by  the  trap  rocks  are  also  con- 
nected with  this  subject,  and  afford  many  facts  in  favour  of 
the  hypothesis  which  ascribes  the  great  change  of  the  ocean^s 
level  to  violent  convulsions.  Without  pronoimcing  any  judg- 
ment on  the  question  regarding  the  origin  of  these  rocks, 
Mr  Conybeare  remarks,  "  that  the  weight  of  geological 
authorities  decidedly  preponderates,  at  present,  in  favour  of 
their  igneous  origin." 

The  remarks  on  the  appearances  exhibited  by  the  nume- 
rous vallies  which  furrow  the  earth's  surface,  are  highly  in- 
teresting. The  observer  will  first  remark  their  regular  con- 
figuration, where^they  serve  as  channels  which  drain  the 
coimtries  they  traverse,  conveying  their  waters  to  "  their 
final  receptacle,  and  at  the  same  time  their  principal  source, 
the  ocean."  Numerous  branches,  ramifying  over  extensive 
tracts  of  country,  are  collected  into  a  principal  trunk,  open- 
ing into  some  sstuary,  and  a  regular  and  continuous  descent 
is  preserved  throughout  the  whole  course,  calculated  to  faci- 
litate the  passage  of  the  waters  through  the  whole  system. 
"  Now  this  connguration  is  exactly  that  which  would  neces- 
sarily be  produced  by  the  action  of  waters  scooping  out 
channels  for  their  passage  in  draining  themselves  off  from 
the  face  of  a  country.  We  may  daily  see  the  same  opera- 
tion r2>eated  in  miniature  by  the  drainage  of  the  retiring 
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tide  on  muddy  shores,  especiallv  in  confined  sBstnaries, 
where  the  fall  is  considerable  and  rapid.''  That  the  ine- 
qualities which  now  mark  the  earth's  surface,  have  been  in 
a  ^eat  measure  produced  by  an  agency  of  this  kind^ 
"  giving  rise  to  all  the  beautiful  variety  of  hill  and  valley, 
phenomena  of  the  most  decisive  character,  constituting  a 
body  of  evidence  as  nearly  approximating  to  demonstration 
as  the  nature  of  the  case  can  admit,  leave  no  reascmable 
ground  to  doubt." 

On  this  subject  many  theories  have  been  advanced  which 
are  considered  defective  in  two  points.  "First,  because, 
ascribing  every  thing  in  the  formation  of  vallies  to  the  agency 
of  running  waters,  they  entirely  overlook  the  effect  which 
must  have  been  produce.d  by  the  violent  convulsions  which 
appear  in  so  many  instances  to  have  broken  and  elevated 
^the  strata,  and  must  in  so  doing  have  necessarily  formed  a 
surface  diversified  by  many  and  great  inequalities." — The 
second  defect  is  "  that  while  they  correctly  ascribe  the  ex- 
cavation of  vallies  to  the  agency  of  aqueous  currents,  they 
look  to  no  other  supply  oi  that  agency  than  the  streams 
(often  inconsiderable  rills)  which  now  flow  through  them, 
borrowing  liberally  from  time  what  they  confess^ly  want 
in  force."  Mr  Conybeare  conceives,  that  this  hypothesis 
must  be  abandoned  at  once  on  the  rigorous  application  of  it 
to  the  vallies  of  any  extens've  district ;  and  that  a  cause 
so  manifestly  inadequate  should  ever  have  been  embraced, 
is  -  the  more  extraordinary,  "  since  the  fundamental  fact  of 
geology,  namely,  that  the  continents,  now  dry  land,  were 
once  covered  with  the  ocean,  which  is  of  necessity  (how- 
ever differently  explained)  common  to  every  geological  the- 
ory, involves  in  itself  the  admission  of  a  cause  fully  adequate : 
for  however  that  ocean  may  have  been  brought  to  its  pre- 
s,ent  level,  it  could  never  (on  any  view  of  the  matter)  have 
drained  off  the  surface  of  the  lands  it  has  deserted,  without 
experiencing  violent  currents  in  its  retreat;  and  in  those 
currents  (the  existence  of  which  no  one  can  on  any  hypo- 
thesis dispute)  might  have  been  found  a  force  far  more 
commensurate  to  the  effects  to  be  accounted  for." 

In  examining  the  phenomena  on  which  the  proofs  of  the 
agency  of  great  aqueous  currents  in  the  formation  of  vallies 
depend,  Mr  Conybeare  commences  with  those  which  shew 
that  they  have  been  excavated  in  the  strata  subsequently  to 
their  original  consolidation.  The  nature  of  these  proofs  is 
illustrated  by  a  diagram  representing  the  sectional  profile  of 
a  country  composea  of  stratified  rocks  and  traversed  by 
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several  Tallies.  If  we  examine  the  structure  of  these  val« 
lies  ^  we  find  precisely  the  same  series  of  strata  repeated  on 
both  their  sides,  in  exactly  the  same  order,  and  under  cir- 
cumstances which  indicate  them  to  have  been  once  conti* 
nuous,  and  to  have  been  subsequently  removed  from  the 
intervals  occupied  by  the  vallies,  by  some  cause  which  has 
here  excavated  or  sco<med  away  the  materials  which  once 
filled  those  intervals.  The  phenomena  are  exactly  similar, 
on  the  large  scale,  to  those  which  would  be  exhibited  in  the 
small  bv  a  block  of  laminated  marble  in  which  the  tool  of 
the  sculptor  had  chiselled  out  deep  furrows;  and  as  we 
should  not  doubt  in  the  latter  instance  that  the  laminae  now 
interrupted'by  these  furrows  had  been  once  continuous,  and 
the  interruptions  effected  by  subsequent  violence,  so  we 
have  the  same  or  stronger  evidence  in  the  case  before  us ; 
for  the  strata  broken  tmrough  by  the  vallies  are,  in  a  majo- 
rity of  instances,  evidently  the  result  of  aqueous  deposition ; 
now  we  cannot  possibly  suppose  that  such  a  cause  could 
have  deposited  exactly  the  same  beds,  in  the  same  order, 
and  tike  same  planes,  tnroughout  the  mass  of  the  hQls,  and 
yet  have  abruptly  ceasjed  to  deposit  them  in  the  narrow  in- 
tervals now  possessed  by  the  valliesT;  undoubtedly  then 
those  intervals  were  once  nlled  by  the  same  deposits  whose 
tnmcated  edees  now  appear  on  their  sides ;  and  the  intervals 
themselves  (i.  e.  the  vallies)  have  been  formed  by  the  sub- 
sequent excavation  or  erosion  of  the  strata  in  these  points. 

"  In  the  treatise  on  the  Deluge  by  Mr  Catcot  (a  phy  si- 
co-theological  writer  of  the  last  century  belonging  to  the 
Htitchinsonian  school)  are  the  following  forcible  remarks  on 
this  subject. 

.  "  If  a  person  were  to  see  the  broken  walls  of  a  palace  or 
castle  that  had  been  in  part  demolished,  he  would  trace  the 
Unes  in  which  the  walls  had  been  carried,  and  in  thought, 
fill  up  the  breaches,  and  reunite  the  whole.  In  the  same 
manner  when  we  view  the  naked  ends  or  broken  edges  of 
strata  on  one  side  of  a  valley,  and  compare  them  with  their 
correspondent  ends  on  the  other,  we  cannot  but  perceive 
that  the  intermediate  space  was  once  filled  up,  and  the 
strata  continued  from  mountain  to  mountain.'^ 

^^  The  proof,  as  above  stated,  is  still  further  strengthened 
by  the  occurrence  of  broken  fragments  of  the  materials 
which  once  filled  up  these  intervals,  scattered  over  their  sur- 
face. Not  only  do  we  observe  these  natural  breaches  bear- 
ing everv  mark  of  the  violence  which  has  produced  them, 
but  we  nnd  the  ruins  themselves  strewn  around ;  immense 


$46  Ouilma  of4he  Geohgy 

accumulations  of  debris  torn  from  the  adjacent  rocks,  and 
generally  more  or  less  rounded  (as  if  by  attrition  against 
one  another  while  rolled  along  by  the  action  of  strong  cur* 
rents,)  very  generally  cover  the  bottom  of  the  vallies  which 
traverse,  ana  the  plains  which  stretch  beyond  the  base  of 
the  elevated  chains." 

Although  these  effects  may  safely  be  attributed  to  run* 
ning  water,  Mr  Conybeare  remarks  that  the  agency  of  the 
streams  which  now  flow  through  vallies,  is  quite  inadequate 
to  have  produced  the  appearances  observed.  Among  other 
proofs  of  this  we  find  one  of  great  weight,  in  a  phenomenon 
of  common  occurrence,  ^  the  intersection  of  two  series  of 
vallies,  the  one  extending  longitudinally  along  the  base  of 
a  chain  of  hills,  and  the  other  cutting  transversely  across 
that  chain,  under  such  circumstances  that  no  stream  could 
have  risen  to  a  sufficient  height  to  form  the  transverse  val* 
lies  by  excavating  a  passage  through  the  crest  of  the  chain, 
but  must  have  discharged  its  waters  at  a  level  far  inferior 
to  that  required  for  this  effect,  through  the  longitudinal  val- 
ley at  its  base." 

'^  The  same  agency  that  has  excavated  the  vallies,  ap- 
pears also  to  have  swept  off  the  superior  strata  from  exten- 
sive tracts  which  they  once  covered ;  the  proofs  of  this  are 
to  be  found  in  insulated  hills,  or  outliers  of  those  strata 
placed  at  considerable  distances  from  their  continuous  range, 
with  which  they  have  every  appearance  of  having  been 
once  connected ;  in  the  abrupt  and  truncated  escarpments 
which  form  the  usual  terminations  of  the  strata ;  ana  in  the 
very  great  quantity  of  their  debris  scattered  frequently  over 
tracts  far  distant  from  those  where  they  still  exist  in  situ. 
This  stripping  off  the  superstrata  is  appropriately  termed 
denudation.'*^ 

The  denuding  causes  arc  supposed  to  have  operated  more 
than  once,  and  even  "  while  many  of  the  more  recent  beds 
were  as  yet  only  in  the  process  of  being  deposited,"  for 
many  of  these  beds  are  made  up  of  water-worn  debris 
"  which  must  have  resulted  from  causes  of  this  kind." — 
^But  the  most  important  agency  of  this  kind  appears  to 
have  been  exerted  at  a  more  recent  period,  and  subsequently 
to  the  consolidation  of  all  the  strata,  by  an  inundation  which 
must  have  swept  over  them  universally,  and  covered  the 
whole  surface  with  their  debris  indiscruninately  thrown  to- 
gether, forming  the  last  great  geological  change  to  which  the 
surface  of  our  planet  appears  to  have  been  exposed. 

"  To  this  general  covering  of  water-worn  debris  derived 
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from  all  the  strata,  the  name  Dihmum  has  been  given  from 
the  consideration  of  that  great  and  universal  catastrop^he  to 
which  it  seems  most  properly  assignable.  By  tMs  name 
it  is  intended  to  distinguish  it  from  the  partial  debris  occa- 
sioned by  causes  still  in  operation ;  such  as  the  slight  wear 
produced  by  the  present  rivers,  the  more  violent  action  of 
torrents,  &c.  &c. ;  to  the  latter  the  name  Alluvium  has 
lately  been  appropriated ;  but  many  authors  confound  the 
two  classes  of  phenomena  together,  describing  them  gene- 
rally as  alluvial*  The  phenomena  of  the  dOuvial  debris, 
or  gravel,  are  highly  important  and  interesting.  Its  exist- 
ence, as  we  have  already  seen,  demonstrates  the  nature  of 
the  causes  which  have  modified  the  present  surface  of  our 
planet ;  its  quantity  may  serve  in  some  degree  as  a  measure 
of  the  force  with  which  the^  have  acted ;  and  its  distribu- 
tion may  indicate  the  direction  in  which  the  currents  swept 
it  onwards.  For  instance,  when  we  i^d  rounded  pebbles 
derived  from  rocks  which  exist  in  situ  only  in  the  mountains 
of  the  north  and  west,  scattered  over  the  plains  of  the  mid- 
land counties,  we  may  be  sure  that  the  currents  drifted  from 
the  former  point  to  the  latter ;  and  it  often  affords  a  curious 
and  interesting  problem  to  the  geologist  to  trace  these  tra^ 
veiled  fragments  to  their  native  masses,  often  hundreds  of 
miles  distant.'' 

The  occurrence  of  rolled  masses  of  rock  of  great  size,  at 
a  distance  from  their  parent  strata,  as  the  colossal  blocks  of 
granite  and  other  primitive  rocks  scattered  over  the  calca- 
reous and  secondary  chains  of  the  Jura,  and  over  the  plains 
of  northern  Germany,  is  familiar  to  every  geologist.  In  the 
first  mstance  the  fragments  appear  to  have  been  derived 
from  the  primitive  chains  of  the  Alps,  and  in  the  second 
from  the  Scandinavian  chains  on  the  opposite  side  of  the 
great  gulf  occupied  by  the  Baltic.  It  has  been  supposed 
that  these  blocks  may  nave  been  transported  upon  ice-bergs, 
but  this  explanation  is  by  no  means  satisfactory.  Mr  Co- 
nybeare  supposes  "  that  these  fragments  were  transported 
by  the  first  action  of  the  currents,  before  the v  had  effected 
the  excavation  of  the  vallies  now  cutting  off  all  communica* 
tion  with  the  native  rocks  whence  they  were  derived." 

The  organic  remains  dispersed  through  the  diluvial  gravel, 
are  to  be  referred  to  the  races  of  animals  which  became  ex* 
tinct  by  the  great  convulsion  that  formed  the  gravel.  And 
to  the  same  period  are  to  be  ascribed  the  bones  found  In 
many  caverns,  as  in  the  remarkable  instance  of  the  cavern 


S48  Outlines  of  the  Geologj 

in  Yorkshire,  described  by  Professor  Buckland.*  Mr  Co- 
nybeare  proceeds  to  examine  ^^the  local  changes  which  have 
taken  place  subsequently  to  this  last  great  and  general  con- 
vulsion, and  whicn  still  continue  to  take  place  under  the 
injQuence  of  the  order  of  causes  at  present  in  actual  opera- 
tion." These  causes  are,  the  agency  of  the  sea,  and  of 
rivers,  those  which  are  to  be  viewed  as  atmospheric,  the 
eruptions  of  volcanoes,  and  the  minute  but  combined  labours 
of  the  millions  of  marine  zoophytes  producmg  coral  reefs  and 
islets.  ' 

Having  thus  taken  a  general  survey  of  the  phenomena 
which  it  is  the  object  of  Geology  to  mvestigate,  Mr  Cony- 
beare  gives  an  interesting  view  ot  the  progress  of  the  science, 
particularly  in  Great  Britain. 

The  remainder  of  the  introduction  is  devoted  to  an  exami- 
nation of  the  bearings  of  physical  science  on  natural  and 
revealed  religion,  ana  in  conclusion  it  is  remarked  "  that  the 
evidences  of  Natural  Religion  are  still  further  confirmed  by 
the  discoveries  of  Geology,  as  indeed  could  not  fail  to  be 
the  case  5  for  every  effort  that  has  carried  forward  the  land- 
marks of  human  knowledge,  has  at  the  same  time  disclosed 
to  our  view  a  widening  range  of  this  proof,  and  such  is  its 
cumulative  nature  that  it  regularly  grows  with  the  growth 
and  strengthens  with  the  strength  of  true  science.^  Of  the 
physical  facts  recorded  in  the  inspired  writings,  two  only 
are  considered  aJs  implicated  in  the  discussions  of  Geology, 
viz.  the  Noachian  Deluge  and  the  Antiquity  of  the  Earth. 

*'  With  regard  to  the  first  of  these  points.  Geology  far 
from  affording  the  slightest  ground  to  question  the  truth  of 
the  Mosaic  record,  bnngs  to  its  support  (if  that  which  rests 
securely  on  its  more  appropriate  ground — a  solid  and  im- 
moveable foundation  of  moral  evidence — can  be  said  to  re- 
quire or  receive  much  additional  support  from  physical  ar- 
guments) a  strong  collateral  testimony.  *  The  grand  fact 
of  an  universal  deluge,'  remarks  Cuvier, '  at  no  very  remote 
period  is  proved  on  grounds  so  decisive  and  incontrovertible, 
that,  had  we'  never  heard  of  such  an  event  from  Scripture, 
or  any  other  authority.  Geology  of  itself  must  have  called 
in  the  assistance  of  some  such  catastrophe,  to  explain  the 
phenomena  of  diluvian  action,  which  are  universally  pre- 
sented to  us,  and  which  arc  unintelligible  without  recourse 
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to  a  deluge  exerting  its  rav^es.  at  a  period  not  more  ancient 
than  that  announced  in  the  Sook  of  Genesis.^^ 

In  regard  to  the  second  point,  it  has  been  objected,  ^  to  the 
authority  of  the  sacred  record,  that  it  does  ndt  allow  a  suf- 
ficient period  for  the  successive  deposition  of  the  secondary 
strata,  containing  as  they  do  the  remains  of  successive  races 
of  animals,  which  appear  to  have  lived  and  died  where  they 
are  now  foimd,  while  the  deposits  in  which  they  are  buried 
were  gradually  accumulating." 

An  essential  feature  of  revelation  is  the  antiquity  of  the 
human  race,  but  what  state  of  our  planet  preceded  that  in 
which  it  became  the  habitation  of  human  beings,  and  what 
convulsions  mar  have  happened  during  that  state,  are  points, 
observes  Mr  donybeare,  with  which  it  has  no  direct  con- 
nexion. The  conclusions,  in  regard  to  the  antiquity  of  the 
human  race,  deducible  from  geological  reasoning,  strictly 
accord  "  with  the  declarations  of  Revelation,  no  human  re- 
mains having  yet  been  found  excepting  in  beds  of  undoubt- 
edly very  little  antiquity." 

With  regard  to  the  time  required  for  the  formation  of  the 
secondary  strata,  we  are  onered  the  choice  of  three  hy- 
potheses. 

'*  1st.  If  we  adhere  to  the  common  interpretation  of  the 
periods  of  creation  as  having  been  literally  days  of  twenty- 
four  hours,  and  refuse  to  admit  the  existence  of  another 
order  of  things  previous  to  that  recorded  by  the  inspired 
writer,  we  might  still  perhaps  find  a  sufficient  space  oi  time 
for  the  purposes  required  in  the  interval  between  the  crea- 
tion as  thus  limited,  and  the  delude.  Upon  this  hypothesis 
we  must  suppose  the  present  continents  (in  the  greater  part 
of  their  extent)  to  have  been  included  in  the  channel  of  the 

Srimitive  ocean,  and  to  have  gradually  emerged  thence 
uring  this  period,  becoming  occupied,  as  they  appeared, 
by  the  land  animals  whose  remains  we  find  amonff  the  dilu- 
vial gravel ;  the  primitive  continents  may  upon  tnis  suppo- 
sition either  have  been  limited  portions  of '  the  present, 
(such  as  present  no  secondary  rocks,)  for  at  first  it  seems 
evident  that  a  limited  space  only  would  be  requisite ;  or  if 
more  extensive,  they  may  have  been  submerged  in  whole 
or  in  part,  during  those  great  convulsions  which  accompa- 
nied the  deluge." 

On  the  second  hypothesis  we  may  regard  the  periods  of 

creation  expressed  by  the  inspired  writer  under  the  term 

days  "  not  to  have  designated  ordinarjr  days  of  twenty-four 

hours,  but  periods  of  definite  but  considerable  length ;"  and 
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to  these  Ik^s  of  Creation  the  formation  of  the  secoodarj 
strata  may  be  assigned. 

Thirdly,  it  may  be  supposed  that  after  the  or^iiial  for- 
mation of  all  things  there  may  have  been  an  intermediate 
state  from  Che  ruins  of  which  ^^  the  present  order  of  our 
portion  of  the  universe''  may  have  been  educed. 

We  shall  conclude  the  notice  of  this  valuable  work  with 
the  synoptical  and  comparative  view  of  the  arrangement 
adopted  by  Messrs  Conybeare  and  Phillips,  and  Uiat  of 
liMmer  writers. 
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Amt.  KXX^ — On  the  Idintity  cfthe  Organs  of  AmmaU  of  dif- 
ferent datsis^  as  -noticed  m  a  hUe  roork^  by  M«  le  Cheve- 

•  iier  GsQimoT  Saint  Hilaibe,  Prof,  du  Mus.  d'Hist.  Nat. 
fec«  tou  entitied — PhUosophit  Anatondqui*   Des  Organs  rts^ 

^  firaUiirts  saas  h  roffort  at  la  dikitrminaiion  et  de  PiaemiU  de 
ieurs  jrieds  ap0uj«9.— Cmnmunicated  by  N.  M.  Hurrz. 

CoMPAHATivE  anatomy  has  for  some  years  past  been  cul- 
thrated  with  enthusiastic  ardor,  by  many  individuals  distin- 
guished by  the  elevated  rank  they  have  attained  in  the  sci- 
entific world,  and  the  discoveries  in  this  most  interesting 
pursuit  have  not  been  less  valuable  than  numerous.  From 
comparative  anatomy,  natural  history  as  a  science,  has 
drawn  firm  principles,  and  characters  established  on  a  sure 
and  lasting  basis.  It  will  henceforth  lead  the  way  to  the 
zookdst,  and  unfold  to  him  the  natural  connexions  which 
exist  oetween  animals.  It  will  guide  the  naturalist  in  his 
researches,  and  shed  light  upon  several  points  of  human 
anatomy,  and  the  physician  must  look  to  this  as  one  of  the 
most  inviting  among  the  collateral  branches  of  his  profes- 
sional studies.  Among  those  who  had  chiefly  contributed 
to  elevate  the  science  to  its  present  rank,  the  most  distin- 

Siished  were  Duvemcy,  Vic  D'Azyr,  Blumenbach,  Hunter, 
onroe,  and  above  all,  Cuvier.  In  addition  to  the  efforts  of 
these,  and  other  distinguished  writers,  M.  Geofiroy  Saint 
Hilaire,  in  the  highly  philosophical  work,  the  title  of  which 
is  prefixed  to  this  article,  has  done  much  towards  giving 
comparative  anatomy  a  place  among  the  exact  sciences,  and 
firom  the  little  attention  which  it  has  attracted  in  this  coun- 
try, notwithstanding  its  importance,  some  notice  of  it  may 
not  be  uninteresting.  Endowed  with  a  strone  mind,  aided 
by  strict  analysis  and  deep  learning,  M.  GeoiOrroy  has  given 
to  the  student  a  work  of  the  greatest  value,  of  which  but 
an  imperfect  idea  can  be  fcmned  from  this  brief  notice,  but 
which,  should  it  induce  others  to  study  it  with  the  attention 
it  deserves^  may  not  be  wholly  useless. 

M.  Geofiroy  proposes,  as  the  end  of  his  researches,  a  so- 
lution of  this  question,  whether  the  vertebral  animals  are 
organized  after  some  unifi>rm  pattern  or  type. 

Animals  possessed  of  a  spine  have  so  much  analogy  with 
each  other,  that  no  observers  can  help  noticing  the  common 
principle  upon  which  they  all  appear  to  be  constructed. 
Thus  the  vertebrsB  of  the  Uzard  as  well  as  those  of  the  ele- 
phant, have  received  the  same  name  from  persons  unac- 
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quainted  with  the  science  of  comparative  anatomy,  and  the 
skull  of  the  most  simple  animal  is,  from  the  first  sight,  asso- 
ciated with  that  of  our  own  species.  But  though  this  general 
resemblance  might  have  led  us  at  once  to  the  correct  conclu- 
sion, yet  confusion  arose  from  the  circumstance  that  superfi- 
cial observers  often  gave  different  names  to  the  same  object, 
when  presenting  itself  under  different  points  of  view,  and 
with  some  modifications  of  external  aspect.  Thus  the  su- 
perior extremities,  which  in  man  and  the  monkey  are  called 
arms,  became  wings  in  the  bat,'  and  fore-legs  in  animals  that 
do  not  walk  erect.  In  this  way  new  terms  being  introduc- 
ed, and  increased  as  new  modifications  are  observed,  give 
rise  to  the  belief  that  some  animals  may  have  organs  which 
others  do  not  possess.  The  simplicity  of  organization  in 
animals,  therefore,  is  not  so  evident  to  those  who  have 
made  some  progress  in  the  science,  as  it  seemed  to  be  at 
the  commencement  of  their  labours*  It  becomes  important 
then  to  retrace  our  steps,  and  begin  anew  our  examination 
of  animals,  without  losing  sight  of  our  own  organization, 
which  we  have  reason  to  regard  as  containing  the  type  of 
all  modifications.  This  Lamarck  had  already  laid  down  as 
undeniable ;  "  it  may  be  stated,"  he  remarks,  "  as  a  positive 
fact,  as  a  truth  susceptible  of  demonstration,  that  of  all  or^ 
ganized  beings,  man  'has  the  most  complicated  and  perfect 
organization  as  a  whole,  as  well  as  in  the  faculties  which  it 
procures  to  him.''  But  we  may  remark,  with  M.  (ieoflroy 
and  Lamarck,  vol.  1.  p.  136,  that  though  several  animals 
present  in  some  of  then*  organs  a  higher  degree  of  develop- 
ment than  is  the  fact  in  re^trd  to  man,  yet  his  organization 
as  a  whole,  must  be  considered  as  having  reached  the  high- 
est point  of  perfection. 

To  those  who  have  looked  upon  this  subject,  as  it  were  at 
a  distance,  it  might  appear  that  no  discussion  was  required, 
and  that  the  unity  of  composition  is  evident.  Those,  on  the 
other  hand,  who  have  been  accustomed  to  regard  some  parts 
of  the  skeleton,  particularly  in  fishes,  as  peculiar  to  that 
class,  may  oppose  at  first  a  system  which  leads  them  back 
to  the  point  from  which  they  might  have  taken  their  de- 
parture. 

When  we  consider  that  in  fishes  we  find  united  in  the 
same  place,  the  bones  which  serve  as  a  case,  or  support  to 
the  organs  of  circulation,  respiration,  deglutition,  of  the  senses 
and  motion,  we  may  find  it  difficult  to  refer  all  these  parts  to 
other  parts  which  we  have  already  observed  in  quadrupeds 
and  in  birds ;  but  let  us  not  forget  that  some  organs  in  con- 
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sequence  of  being  somewbat  chaneed  in  situation,  do  not 
cease  to  be  the  same  or^ns,  and  mat  we  cannot  expect  to 
find  in  fishes  the  same  independent  although  complicate 
structures  which  we  have  before  observed*  Notwithstand- 
ing this,  however,  we  shall  discover  that  these  parts  have 
constantly  the  same  functions,  and  remain  invariably  the 
same. 

In  pursubg  this  subject  we  must  bear  in  mind  this  conclu- 
sion, that  the  trunk  exists  in  quadrupeds  under  the  middle  of 
the  spine,  in  birds  under  the  extremity  of  the  column,  and 
the  coccyx,  and  in  fishes  under  the  first  vertebrae  and  the 
head. 

The  volume  before  us  contains  five  distinct  memoirs. 
In  the  first  M.  Geofiroy  examines  the  cpercular  bones  which 
in  fishes  would  seem  to  be  new  parts  added  to  their  organi- 
zation ;  he  compares  them  to  the  corresponding  bones  of  the 
human  ear,  viz.  the  stcqfes^  incus^  os  oriiculart  and  malleus. 
M.  De  Blainville  difim  from  him  on  this  point,  supposing  that 
the  opercular  bones  are  formed  from  divisions  of  parts  of  the 
lower  jaw ;  but  Cuvier  admits  the  existence  of  six  or  seven 
distinct  bones  which  form  the  lower  jaw  in  fishes,  and  we 
must  therefore  look  to  other  organs  for  the  determination  of 
the  nature  of  the  bones  in  question.  M.  Geoffroy  then. con- 
cludes, that  the  four  bones  of  the  internal  ear,  supposed  to 
be  destined  to  commimicate  sounds  to  the  brain,  are  in 
quadrupeds,  birds,  and  reptiles,  nothing  more  than  the  four 
opercular  bones  in  fishes ;  that  they  are  four  materials  (fno- 
Uriaux)  given  to  the  organization,  susceptible  of  a  maximum 
and  a  minimum  in  their  development;  that  thev  are  highly  . 
developed  in  fishes  only ;  that  in  other  verteoral  animals 
they  descend  from  that  elevated  rank  to  th^  state  of  mere 
rudiments  of  what  they  may  become ;  that,  as  they  are  sus- 
ceptible of  becoming  more  and  more  minute,  they  may  dis- 
appear entirely ;  lastly,  that,  in  animals  havine  lunes  being 
incapable  of  attaining  the  high  functions  for  which  they  are 
destmed,  they  are,  as  it  were,  subservient  to  the  organs 
which  surround  them. 

The  second  memoir  is  devoted  to  the  examination  of  the 
sternum.  M.  Geoffipoy  proceeds  to  prove,  that  however  va- 
ried this  bone  may  be  in  its  different  modifications,  it  may 
be  traced  to  the  same  type.   His  conclusions  are  as  follows. 

1st.  The  word  sternum  is  a  collective  name ;  it  ou^ht  to  be 
applied,  and  is  applied,  to  an  assemblage  of  pieces  which  form 
the  inferior  part  of  the  thorax,  and  which  necessarily  enter 
into  the  composition  of  the  chest ;  either  to  govern  its  me- 
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clttuii8m,'Or  to  defeod  the  importBiit  oiigaiis  fsotitained  in  thk 
c&Tity,  fron  external  injury. 

ScL  Tiie  pieces  which  compese  the  stenuim  have  a  defter- 
mined  character,  and  peculiar  functions;  thej  are  divided 
into  two  distinct  orders,  or  smes ;  first,  the  bones  of  the  ster- 
num prmerl J  so  called,  which  are  nine  in  number,  if  nil 
employed;  and  second,  the  sternal  ribs,  the  number  of 
which  is  not  limited. 

3d.  In  some  cases  of  aberraticm  in  particular  individuals, 
these  pieces  are  raised  to  the  rank  of  principles  of  organko' 
iion,  or  organs  indispensable  to  their  existence,  and  ought  to 
receive  distinct  names. 

4th.  Viewing  them  m  a  series,  these  partis  are  ahnost 
homogeneous,  and  it  b  sufficient  to  designate  them  as  fimt, 
second,  third,  &c.  But  all  these  pieces,  excq>t  a  single  one, 
are  susceptible  of  uniting  two  by  two,  and  in  that  case  they 

SrfOTm  different  functions.    Under  this  new  combiuatkm, 
«  Geoffroy  calls  them  Episternal,  Entostenial,  Hyostemal, 
/Hypostemal,  and  Xiphisternal.    The  entostemaf  alone  is 
constantly  an  odd  bone,  excepting  in  the  omithorynchus* 

dth.  liie  anterior  piece  (the  double  episternal)  constantly 
supports  thejurcular  clavicle,  (claoicule  fiirculairt)  when  this 
-exists;  the  second,  (the  ento^temo/)  supports  the  coracoidal 
clavicle,  {claoicuU  coracoide)  when  this  becomes  one  of  the 
pincipal  supports  of  the  shoulder.  The  third  piece  (the 
mf^ttemal)  and  the  fourth  (the  hjfpoeiemal)  are  two  sisten 
running  the  same  chance,  appearing  or  disappearing  to- 
gether, both  subservient  to  circumstances  excepting  in  the 
tetraodon,  and  ostracion,  where  each  has  peculiar  and  im^^ 
portant  functions.  Most  commonly  double,  they  leave  the 
median  line,  to  be  transfenred  to  the  wings  and  serve  as 
assistants  to  the  entostemal.  The  fifth  piece  (the  xipkisier* 
tto/,)  or  the  bone  called  in  man  the  xiphoid  cartilage,  on  ac- 
count of  its  connexions  and  relations  with  the  panetes  and 
muscles  of  the  abdomen,  is  less  subject  to  variation ;  it  al- 
ways terminates  the  sternum  below. 

6th.  The  bones  of  the  sternum  all  together  are  nine  in 
number,  both  when  the  breast  is  narrow  and  is  developed  to 
a  great  extent  in  length ;  and  when,  entirely  different  in  its 
dimensions,  it  becomes  as  large  and  broad  as  possible.  In 
the  first  case  the  pieces  of  the  sternum  are  arranged  one  af- 
ter another ;  and  m  the  second  they  are  united  two  by  two, 
and  in  the  following  order :  the  two  hyostemals,  the  two 
hyposternals,  and  the  two  xiphistemals. 

7th.  We  are  thus  led  to  an  ideal  type  for  the  sternum  in  sdl 
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aaisals  havii^  a  spine,  which  tjpe,  when  examined  Hiore 
closely,  becomes  modified  in  seyenil  secondary  fonos  ac* 
eordbg  as  the  materials  of  which  they  are  ccmiposed  are 
employed  in  the  whole  or  in  part,  or  even  as  their  dimen* 
sions  or  respective  proportions  happen  to  change.  These 
conditions  in  their  variety  when  this  is  confined  to  certain 
limits  are  therefore  the  elements  of  the  sternum  of  classes  of 
animals^  {sttmum  clasHque)  and  are  sometimes  so  in  regard 
to  some  subdivisions  ptetij  well  determined  for  orders  and 
families. 

The  sternum  in  each  class  gives  rise  to  the  following 
remarks. 

8th.  The  character  by  which  the  sternum  is  known  in 
mammalia,  is  a  single  series  of  pieces  placed  one  after  an* 
othar.  This  secondary  type  is-  susceptible  of  two  modifica- 
tions which  thus  become  the  particular  characters  of  two 
divisions  of  mammalia.  Those  possessmg  nails  have  their 
sternum  more  really  formed  b^  a  single  series  of  eight  or 
nine  pieces,  while  animals  with  hoofs  which  possess  a 
analler  number  of  these,  have  the  two  last  pieces  placed 
side  by  side. 

9th.  The  sternum  in  birds  is  at  first  essentially  formed  of 
five  pieces ;  the  entostemal,  the  two  hyosternals,  and  the 
two  hypostemals.  Still  it  sometimes  receives  as  an  acce»- 
sotj  rudiment  anteriorly  an  epistemal  with  two  heads,  and 
posteriorly  one  or  two  xiphistemals.  Thus  it  is  less  the 
number  of  these  materials  than  their  respective  size  which 
becomes  the  great  character  of  the  sternum  in  birds.  The 
entostemal  is  highly  developed  in  them.  The  small  sise  of 
the  episternal  and  of  the  xiphistemals  might  be  attributed  to 
this  enormous  piece,  as  attracting  all  the  nourishment,  since 
it  b  larger  in  proportion  as  these  are  smaller.  Extended 
from  the  episteraai  to  the  xiphistemal,  it  deprives  the  hyos- 
teraals  ana  the  hypostemals  of  their  position  on  the  median 
line,  and  confines  them  to  the  sides.  Lastly,  its  extraordi- 
nary size  poduces  this  result,  that  in  birds  the  pieces  of  the 
sternum  aire  placed  three  b  a  line. 

10th.  As  to  the  reptiles,  we  must  be  satisfied  with  the 
following  data.  The  turtles  have  a  sternum  which  differs 
from  that  of  the  firoes ;  that  of  the  crocodiles  is  likewise  dif- 
ferent from  it  as  wefi  as  that  of  the  tupinambis,  lizards,  sala- 
manders, &c.  Consequently  there  is  no  uniform  sternum 
for  the  class  of  reptiles ;  the  only  general  remaii  that  may 
be  made  in  regard  to  them  is  that  the  cimiplication  of  the 
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sternum  varies  in  them  as  the  quantity  of  respiration  which 
is  proper  to  them  varies  or  increases. 

11th.  The  sternum  of  fishes  with  a  bony  skeleton  is,  on 
the  contrary,  very  limited ;  it  is  composed  nke  that  of  birds, 
with  the  exception  of  the  entosternal  and  the  xiphistemals ; 
consequently  composed  of  one  epistemal  with  two  heads,  and 
auxiliaries  (the  hyostemals  and  hypostemals.)  There  is  no 
longer  an  entosternal  which  surmounts  the  rest,  therefore 
there  is  no  obstacle  to  the  development  of  these  five  pieces ; 
consequently  they  increase  indefinitely  in  size,  till  they 
reach  and  rest  themselves  on  the  os  hyoides.  One  of  the 
clavicles  in  birds  prevents  the  hyostemal  and  the  epistemal 
from  coming  in  contact.  These  pieces  are  likewise  separat- 
ed in  fishes.  Theur  motions  and  use  vary  so  much  that  we 
might  suppose  them  to  have  no  analogy  with  each  other. 

12th.  But  whatever  these  stemums  may  be,  and  however 
surprising  their  changes  may  be,  it  is  not  difficult  to  trace 
theu*  diversity,  to  perceive  that  they  are  converted  from  one 
to  another,  to  embrace  all  that  they  have  in  common,  and  to 
refer  them  to  one  and  the  same  standard  {mesurt^  to  the 
same  functions,  and  in  a  word  to  one  single  type. 

The  author  next  examines  the  os  hyoides,  which  he  more 
easily  proves  to  be  the  same  in  all  animals  having  vertebree, 
though  the  number  of  pieces  forming  this  bone  varies  in  the 
three  classes  of  animals,  viz.  nine  in  fishes,  eight  in  birds, 
and  seven  in  the  mammalia ;  yet  it  may  be  clearly  per- 
ceived that  this  difference  does  not  bear  upon  the  branches 
of  the  bone,  but  upon  its  body,  which  according  to  the  class 
is  composed  of  one  or  more  pieces ;  thus  there  are  no  new 
parts,  but  modifications  of  parts  previously  existing. 

M.  Geoffrey  continues  the  application  of  his  system  to  the 
internal  bones  of  the  thorax,  which  contribute  to  direct  the 
surrounding  fluid  to  the  pulmonary  vessels ;  this  leads  him 
to  examine  the  larynx,  trachea,  and  bronchia  in  animals 
which  breathe  the  air,  and  the  respiratory  organs  in  fishes. 
It  is  not  my  intention  at  this  time  to  follow  him  in  all  these 
researches ;  suffice  it  to  say  that  the  same  spirit  of  frue  phi- 
losophy pervades  this  part  of  his  work.  Some  of  his  views 
in  regard  to  the  theory  of  the  voice  may  be  briefly  noticed. 
He  thinks  that  the  larynx  in  birds  is  not  an  or^n  separate  and 
peculiar  to  this  class,  and  that  the  larynx  itself  is  no  more 
than  the  first  crown  of  the  tube  which  conveys  air  to  the 
lungs,  and  not  an  or^n  consecrated  onl;^  to  the  voice,  since 
it  is  one  of  the  principal  parts  employed  in  deglutition.     The 
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following  passage  is  worthy  of  remark.  ^  The  interventioD 
of  the  vocal  strings  (rubans  vocaux^)  in  the  centre  of  the 
larynx  and  on  the  passage  of  the  air,  is  the  most  favourable 
circumstance  to  the  production  of  voice.  .  In  fact  what  the 
muscles  of  expiration  have  already  prepared  is  completed 
by  these  obstacles ;  the  condensed  air  of  the  lungs  as  it 
presses  against  these  strings,  and  endeavours  to  escape 
through  their  intervals  is  there  directed  or  polarized*  These 
obstacles  by  producing  the  polarization  of  the  air,  with 
the  additional  aid  of  me  two  aponeurotic  layers,  give  to 
the  trachea  and  cartilages,  whicn  line  the  upper  part,  the 
character  of  an  instrument  of  music.  Thus  the  air-tube 
becomes  a  vocal  instrument,  from  the  moment  that  it  has 
acquired,  and  because  it  has  acquired,  the  means  of  modi- 
fying the  air  ti:ansmitted  by  the  lungs ;  of  governing  this 
new  product,  and  of  directing  it  on  the  surrounding  at- 
mosphere without.  It  is  as  it  were  the  tube  of  a  flute 
yet  imperfect,  which  receives  its  stopple  and  is  then  con- 
verted into  an  instrument  of  an  enchanting  effect.  The 
vocal  strings,  which  we  may  in  the  same  manner  consider 
as  the  perfecting  of  the  larynx,  in  regard  to  its.  applica- 
tkm  to  the  voice,  procure  then  in  this  respect  a  new  func- 
tion for  all  the  appendages  of  the  pulmonary  organ,  by  caus- 
ing them  to  concur  in  producing  the  phenomenon  of  voice.^ 


Art.  XXXI. — Some  account  of  die  discovery  of  the  FossU 
bones  of  the  Mastodonte  or  great  American  Mammoth^  and 
of  the  Anatomical  character  of  that  Animal. — By  John 
Ware,  M.  D. 

In  the  first  number  of  this  Journal  was  published  a  pretty 
full  account  of  the  very  interesting  discoveries  and  observa- 
tions made  by  Professor  Buckland,  of  Oxford  University,  in 
the  lately  discovered  cave  at  Kirkdale  in  Yorkshire.  The 
sm^ar  nature  of  the  facts  brought  to  light  by  the  mvesti- 
^tions  of  Professor  Buckland,  and  the  very  curious  and 
important  inferences  that  may  be  drawn  from  them,  show 
the  great  value,  in  a  scientific  point  of  view,  which  all 
researches  of  this  kind  possess.  The  bearing  which  they 
have  as  materials  for  a  history  of  the  animal  creation,  and 
at  the  same  time  of  the  revolutions  which  have  from  time  to 
33 
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luae  taken-  pl&ce  upon  the  surface  of  the  earth,  whether 
gradual  or  violent,  is  too  obvious  to  need  illustration^ 

Animals  ore*  for  the  most  part  composed  of  substances, 
which  become  so  speedily  decompesed  as  to  leave  but  fee- 
ble traces  behind  them*  Those  of  the  lower  classes  which 
have  neither  soi  internal  bonj  skeleton  nor  an  external  cal-^ 
caireous  covering,  andconsist  menely  of  a  soft  and  perishable 
mass^  can  in  no'waj'  I^ve  an j' mark  by  which  their  exist- 
ence may  be  indicated^  except,  1st,,  by  makmg  an  impres- 
sion dtuing  life  or  soon  after  d^ath  upon  some  soft  substance 
which  on  hardening  retains  it  permanently;  or  3d,  by 
undergoing  what  is  usually  calledthe  process  of  petriihction. 
Of  those  animals,  however,  that  have  some  parts  of  their 
bodies  composed  of  more  solid  materialis,  such  as  sheik  or 
bones,,  we  are  posseted'  of  more  satisfactory  memorials. 
They  are  frequently  fimnd  in.  a  most  perfect  and  wonderful 
state  of  preservation^  even  after  the  lapse  probably  of  many 
thousand  years^  andl  after  being  subjected  to  several  succes- 
sive revolutions  of  the  earth's  surface.  And  from  the  study 
of  th^e  animal  remams  with  reference  at  once  to  their  ana- 
tomical and  geological"  character^  the  most  important,  results 
have  been  obtained,  with  regard  to  the  changes  which  have 
m  past  ages  taken  place  in  the  structure  of  the  globe. 

like  occurrence  of  marine  shells  and  the  remains  of  ma- 
rine animals  in  situations  to  which  they  never  could  have 
attained  in  the  ordinary  course  of  events,  are  facts  which 
have  been  long  and  conmionfy^  known,  and  the  general  in- 
ference has  of  course  been  drawn  from  them,  that  either  the 
ocean  has  at  some  past  time  covered  the  places  where  these 
remains  are  now  found,  or  that  they  have  been  by  some 
violent  commotion  thrown  up  from  tfee  bottom  of  the  ocean 
to  that  which  thw  now  occupy.  But  the  researches  of 
modem  geologists  have  carried  them  much  fkrther.  They 
have  investigated  the  subject  so  attentively  as  to  ascertain 
that  these  remains  beloncw  to  animals  of  species  entirely 
different  from  any  now  inhabiting  the  globe ;  and  that  they 
differ  in  a  greater  or  less  degree  aecording  to-  the  age  of  jthe 
strata  in  which^  they  are-  found. 

k  is  assumed  that  those  pocks  on  which  all  others  rest  are 
the  most  ancient ;  and-  that  the  age  of  all'  other  strata  is  to 
be  determined  by  their  degree  of  proximity,  in  point  of 
superposition,  to  these*  Follbwing  this  principle,  it  has 
been  found,  that  in  the  oldest  formations  only  the  remains 
of  the  most  imperfect  of  the  aanmal  creation  are  to  be  de- 
tected, and  that,  as  the  strata  become  more  ntodem,  those 
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of  the  higher  classes  are  discovered;  but  that  the  oreBsac 
remains,  even  df  the  same  class,  of  the  older  strata  differ 
•from  those  found  in  the  more  recent,  and  that  they  all 
difier  from  those  of  the  animals  which  now  inhabit  the  earth, 
though  those  of  the  recent,  bear  a  oloser  resemblance  to  ex- 
isting races,  than  those  of  the  ancient  strata.  The  remains 
of  animals  now  existing  are  only  to  be  found  in  the  most 
recent  alluvial  deposits ;  that  >is,  in  deposits  not  the  <:onse- 
quence  of  any  grand  convulsion  of  nature,  but  of  the  gradual 
changes  constantly  taking  place  upon  the  &ce  of  the  earth. 
Two  general  results  then  of  considerable  importanoe  seem  to 
be-established  by  these  investigations ;  first,  that  only  the  more 
recent  strata  contain  the  remains  of  the  higher  classes  of 
animak,  whilst  the  ancient  present  only  those  of  the  more 
imperfect,  and  2d,  that  where  remains  of  animals  of  the 
same  grade  are  found  in  strata  of  different  ages,  those  ani- 
mab  are  never  of  the  same  species  with  each  other,  and 
never  df  the  same  species  with  those  now  existing. 

It  is  obvious,  if  confidence  is  to  be  placed  in  these  results, 
that  the  investigation  of  the  anatomical  character  of  the  or- 
ganic remains  of  animals,  must  have  been  carried  on  with 
great  delicacy  and  success,  and  tthat  this  branch  of  the  sci- 
ence can  be  considered  in  point  of  'interest  and  importance, 
as  mferior  to  scarce  an}r  which  has  engaged  the  attention  -of 
modern  geologists.  It  isi,  however,  with  regard  to  the  re- 
mains of  animals  of  the  higher  classes,  particularly,  mam- 
malia and  birds,  that  the  principal  interest  must  be  excited ; 
partly  from  the  nature  of  the  animals  themselves,  which 
from  the  character  of  their  remains,  present  more  striking 
distinctive  marks  and  appear  capable  of  being  more  accu- 
rately distinguished  ;  and  partly,  because  they  probably  are 
-indications  of  some  revolutions,  in  the  catastrophe  of  which 
the  human  race  were  also  sufferers,  or  which  at  least  ap- 
proached very 'nearly  to  the  time  at  which  our  species  maoe 
Jts  appearance  upon  the  globe. 

It 'is  only  within  a  short  time  that  the  ^tudy- of  fossil  bones 
'has  been  pursued  with  sufficient  accuracy  to  be  capable 
of  afibrding  such  satisfiactory  conclusions.  »Even  the  most 
distinguished  anatomists  of  the  ^last  century  were  able  only 
to  form  some  tolerable  conjecture  with  respect  to  the  nature 
of  these  unknown  remains  when  they  were  presented  to  their 
examination.  Their  inquiries  had  not  been  directed  to  this 
subject.  They  did  not  possess  that  thorough  and  extended 
knowledge  of  comparative  anatomy,  upon  whioh  alone  it  is 
safe  to  proceed.     It  is  to  Cuvier  that  we  indeed  owe  the 
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very  existence  of  this  part  of  science.  Having  devoted  a 
great  part  of  his  life  to  the  investigation  of  this  subject,  he 
has  arrived  at  such  a  degree  of  certainty,  that  from  a  few 
of  even  the  smaller  bones  of  any  animal,  he  is  able  to  de- 
termine whether  it  t)elonged  to  any  existing  species  or 
whether  it  has  become  extinct,  and  if  extinct,  in  what  order 
and  with  what  genus  it  is  to  be  arranged.  Proceeding  in 
this  way,  he  has  discovered  among  organic  remains,  the 
bones  of  many  extinct  species  of  existing  genera,  and  also 
those  of  several  genera,  which  have  become  extinct.  The 
whole  number  of  species  whose  fossil  remains  have  been 
thus  examined  amount  probably  to  nearly  one  hundred :  of 
these,  a  great  part  are  certainly  unknown  to  naturalists  of  the 
present  dav,  and  of  the  remainder  it  is  yet  somewhat  doubtful 
whether  they  belong  to  any  existing  species  or  not. 

It  is  natural  that  discoveries  so  extraordinary  as  these 
should  excite  something  like  incredulity  in  those  who  are 
unacquainted  with  the  principle  upon  which  this  celebrated 
philosopher  has  proceeded  m  his  researches.  The  foUow- 
mg  extracts  from  the  writings  of  Cuvier  himself,  will  suffi- 
ciently illustrate  his  mode  of  research,  to  remove  any  pre- 
judices that  might  be  produced  by  the  surprising  nature  of 
the  discoveries  themselves.  "  Being  engaged,"  says  he,  "  in 
antiquarian  researches  of  a  novel  character,  I  have  been 
obliged  to  learn  the  art  of  decyphering  and  restoring  these 
monuments,  (the  fossil  bones,)  of  recognising  the  scattered 
and  mutilated  fragments  of  which  they  consist,  and  replac- 
ing them  in  their  primitive  arrangement ;  of  reconstructing 
those  ancient  beings,  to  which  they  belonged ;  of  exhibiting 
their  proportions  and  characters ;  and  lastly,  of  comparing 
them  with  those,  which  are  found  at  this  moment  on  the  sur- 
face of  the  globe ;  an  art  almost  unknown,  and  which  pre- 
supposes the  existence  of  a  science  hitherto  almost  untouch- 
ed, I  mean  that  relating  to  the  laws  of  coexistence,  which 
regulate  the  forms  of  the  various  parts  9f  organized  beings. 
I  could  only  prepare  myself  for  these  r^earches  by  much 
longer  researches  on  existing  animals.  It  was  necessary  to 
review  almost  the  whole  of  the  present  creation  that  I  mieht 
give  the  force  of  demonstration  to  my  conclusions  respectmg 
the  extinct  creation.  This  review  produced  numerous  rules 
and  relations  of  a  character  not  less  demonstrative;  and 
thus  by  means  of  this  inquiry  into  a  small  part  of  the  theory 
of  the  earth,  I  was  drawn  into  the  discovery  of  new  laws, 
applicable  to  the  whole  animal  kingdom.''* 

*  *  Researches  on  the  fotail  bones  of  qoadrupedfl.    Preliminaiy  Discourse. 
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What  is  meant  bj  the  laws  of  coexistence  which  regulate 
the  fonns  of  the  various  parts  of  animals,  is  well  illustrated 
in  the  following  passage  taken  from  the  same  work.  ^  Every 
organized  being  consists  of  parts  which  coirespond  mutually, 
which  concur  by  means  of  reciprocal  influences  in  the  pro- 
duction of  a  common  end,  and  thus  form  together,  a  whole, 
a  perfect  system.  No  one  part  can  change,  without  the 
others  being  modified ;  and  consequendy  each,  taken  sepa- 
rately, modifies  all  others. 

"  Thus,  if  the  intestines  of  an  animal  are  adapted  by  their 
organization  to  digest  flesh,  and  that  in  a  recent  state,  the 
jaws  must  be  constructed  for  devouring  prey ;  the  claws  for 
seizing  and  tearing  it ;  the  teeth  for  laceratmg  and  dividing 
its  flesh ;  the  whole  apparatus  of  moving  powers  for  pursu- 
Jng  and  overtaking  it ;  the  organs  of  sense  for  perceiving  it 
at  a  distance ;  nature  must  moreover  implant  in  the  brain, 
an  impulse  or  instinct,  leading  such  a  creature  to  conceal  it- 
self and  lay  in  wait  for  its  victims.  Such  are  the  general 
conditions  of  the  carnivorous  regimen.  Every  animal  that 
feeds  upon  flesh  necessarily  unites  them;  for  its  species 
could  not  otherwise  subsist.  But,  besides  these  eeneral  con- 
ditions, there  are  subordinate  ones,  relating  to  the  size,  the 
species,  and  the  abode  of  the  prey ;  and  each  of  these  se- 
condary conditions  gives  rise  to  differences  of  detail  in  the 
forms  which  result  from  the  general  laws.  Hence  not  only 
the  class,  but  the  order,  the  eenus,  and  even  the  species,  are 
expressed  in  the  form  of  eacn  part. 

"  To  give  the  jaw  the  power  of  seizing,  a  particular  form 
of  condyle  is  necessary.  There  must  be  a  certain  relation 
between  the  position  of  the  resistance,  the  moving  power  and 
the  fulcrum;  a  certain  volume  in  the  temporal  muscle,  re- 
quiring a  proportional  volume  in  the  fossa  which  lodges  it ; 
and  a  proportionate  convexity  in  the  zygomatic  arch,  under 
which  it  passes ;  this  bony  arch  must  also  possess  a  certain 
strength,  to  support  the  action  of  the  masseter.  In  bearing 
away  the  prey,  a  certain  force  is  required  in  the  muscles  that 
raise  the  bead ;  hence  the  necessity  of  a  determinate  form 
in  the  vertebrae,  whence  these  muscles  arise,  and  in  the  occi- 
put where  they  are  inserted.  For  dividbg  flesh,  cutting  teeth 
are  required;  and  they  must  be  more  or  less  cutting,  m  pro- 
portion as  they  are  more  or  less  exclusively  occupied  in  that 
way.  'Their  basis  must  be  solid,  if  they  are  employed  in 
breaking  and  comminuting  bones,  particularly  if  the  bones 
are  sti'ong.  These  circumstances  will  influence  the  deve- 
lopment of  all  the  parts  employed  in  moving  the  jaw. 
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^  Mobili^  of  the  toes,  and  strength  of  the  nails,  are  neces- 
cessarjr  for  seizmg  the  prey;  hence  arise  determinate  forms 
.  of  the  phalanges,  and  particular  distributions  of  muscles  and 
tendons.  There  must  be  a  power  of  rotating  the  fore-arm, 
and  consequently  a  particular  form  of  the  bones  composing; 
it;  and  as  the  latter  are  articulated  to  the  humerus,  any  al- 
terations in  them  must  modify  its  figure.  Animals  which 
employ  their  fore-limbs  in  seizmg  must  have  strong  shoul- 
ders ;  the  scapulae  and  clavicles  will  therefore  exhibit  cer- 
tain modifications.  The  muscles  must  have  forms,  size  and 
strength  suitable  to  the  actions  of  which  the  bones  and  joints 
just  enumerated  are  capable ;  while  their  attachments  and 
contractions' impress  particular  figures  on  those  solid  organs. 

^  Similar  conclusions  may  be  drawn  respecting  the  poste- 
rior extremities,  which  contribute  to  the  rapiaitv  of  the 
general  motions;  respecting  the  composition  of  the  trunk, 
and  the  form  of  the  vertebrae,  which  influence  the  facility  of 
those  motions ;  respecting  the  bones  of  the  nose,  of  the  orbit, 
and  the  ear,  which  have  obvious  relations  to  the  degree  of 
perfection  in  the  senses  of  smelling,  seeing,  and  hearing.  In 
a  word,  the  form  of  a  tooth  determines  that  -of  the  condyle ; 
the  form  of  the  scapula  that  of  the  nails;  just  as  the  equa- 
tion of  a  curve  inaicates  all  its  properties.  As  in  taking 
each  propei*ty  separately  for  the  basis  of  a  particular 
equation,  we  might  arrive,  not^nly  at  the  ordinary  eauation, 
but  at  all  other  properties  whatever ;  so  the  nail,  the  sca- 

Eula,  the  maxillary  condyle,  the  femur,  and  ail  the  other 
ones  taken  separately,  would  each  indicate  the  kind  of 
teeth,  or  would  mdicate  each  other  reciprocally ;  and  begin- 
ning with  either  separately,  we  might,  according  to  the  ra- 
tional laws  of  the  organic  economy,  construct  the  whole 
animal*." 

Upon  the  principles  deduced  from  these  views  of  the  mutual 
relations  of  the  organs  and  the  laws  of  coexistence  which  are 
to  be  recognised  under  all  their  variations  and  combina- 
tions, Cuvier,  and  other  modem  anatomists  have  proceeded 
in  the  examination  of  fossil  bones.  They  have  been  en- 
abled to  prove  beyond  a  doubt  that  the  greater  part  differ 
from  those  of  any  animals  now  existing,  and  that  they  con- 
sequently belonged  to  races  of  beings  which  have  long  since 


*  Researchei  on  the  fo«til  bones  of  qnadrapedi. — ^Preliminaiy  Diieonne. 
In  the  Anat.  Comp.  of  the  lame  auUior,  toI.  1.  p.  46,  maj  be  found  a 
diaconion  of  the  same  principle  in  a  more  general  point  of  view,  but 
equally  dear  and  instnictiye  with  that  qaoted  above. 
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disappeared' from  the  ^be^  or  at  leaet  have  not  inhabited^  it 
within  the  memory  of  the  human  race*.  Among  the  organic 
remains  of  quadrupeda  which  have  thus  been  investigated) 
those  .of  the  great  M astodonte  or  Mammoth  of  America^  are 
possessed  to  us  of  peculiar  interest,  as  havine  been  disco* 
vere^  in-  our  own-  country,  and  are  also-  subjects  of  the 
mater  scientific  curiosity,  from  the  fine  state  of  preserva- 
aon  in  which  they  have  been  founds  and  from  being  at  once 
the  Ikreestof  all  fossil  animals,  and*  the  fi^rst  which*  convinced 
naturamts,  beyond*  a  doubt,  that  there  had  formerly  existed 
species  of  animals  which  have  now  become  extinct. 

The  term  mammoth  which  has  been  applied  to  this  ani- 
mal does  not,  strictly  speaking,  belong  to  lU  Its  application 
surose  in  the  first  instance  from  a  mistake  of  Dr  Willisoa 
Hunter*,,  who^  upon  an  examination  of  some  bones  brought 
to  London  in^  the  year  1 767,  concluded  that  they  were  pro- 
bably of  the  same  kind  with  some  large  fossil  bones  f<>und 
in  Siberia,  which  however*  he  had  never  seen,  and  which 
were  believed  by  the  natives  of  that  country  to  belong  to 
some  large  unknown  anhnal  called  mammoth,  since  moved 
to  be  a  speeies  of  elephant.  Cuvier,  after  an-  exanunation 
of  the  anatomy  of  both  animals,  pronounces  them  to-  be 
not  only  distinct'  in  species  but  also  in  genus,  and  has  given 
to  the  American  aoiimal  the  name  Mastodonte^  from  the  pecu- 
liar fonn  o#  its  teeth.  This  i»  dbubtless  the-striet*  scientific 
name^  but  custom,  particul^ly  in*  America,  has  so  Ibng^  au*> 
thorized  the  application  of'  tlie  term  mammoth-  atoa  to>  the 
American  animal,  that  I  deem- it  not  improper  to  make  use  of 
it,  particularly  as  the  true  mammoth'  being  shown  to  be  a 
species  of  elephant,  the*  term  Siberian  ^'ephant  seems  a 
more  correct,  and  is  now  in  fact,  a  name  more  commonly 
employed  to  designate  it. 

The  bones  of  the  mammoth  were  first  diiscovered  more 
than  a  century  ago,  but  they  did  not  at  first  excite  much  at- 
tention, and  the  ideas  which  were  entertained  with  regard  to 
them,  were  very  vaeue  and*  loose.  It  was  not  till  the  ac- 
counts publishecl  of  them  by  Collinson  and  Hunter  near  the 
middle  of  the*  last  century,  that  they  fairly  became  subjects 
of  scientific  curiosity. 

The  first  mention  of  the  American  bones,  upon  record, 
appears  to  be  that  madie  by-Dr  Cotton  Mather,  of  Boston,  in 
a  paper  communicated  to  the  Royal  Sbciety  in  171'4t;    The 


*  Philosophical  Traa«AQ!lioQH  ^oL  SjB,  1767(. 

t  An   accoant  of  tome  obeenratioiu   made  in  New^Eorland. — Phil. 
Tram.  1714. 
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object  of  this  worthy  divine  seeais  to  have  been. to  corrobo- 
rate by  the  discovery  of  these  bones,  the  account  given  in 
Scripture  of  a  race  of  antediluvian  giants.  He  inclines  to 
this  opinion  from  the  circumstance  that  bones  have  been  dug 
up  in  America  of  an  immense  size,  and  yet  resembling  in 
their  formation  those  of  the  human  body.  These  bones,  he 
states,  were  found  in  1705,  near  Albany,  on  the  Hudson. 
Among  them  was  a  grinder  weighing  four  pounds  and  three 
quarters,  another  tootn  broad  and  flat  like  an  incisor,  a  third 
like  the  eye-tooth  of  man  when  worn  away  by  mastication,  and 
a  bone^  supposed  to  be  that  of  the  thigh,  which  was  seventeen 
feet  in  length.  The  ground  for  seventy-five  feet  around  the 
spot  where  these  bones  were  discovered,  he  asserts  to  have 
been  of  a  different  colour  and  substance  ifrom  the  surround- 
ing; a  difference  which  he  attributes  to  the  effects  produced 
by  the  rotting  of  the  flesh  of  the  animal.  Some  of  these 
bones  were  found  at  a  distance  of  fifty  leagues  from  the  sea, 
and  at  a  great  depth  in  the  earth.  An  account  so  manifestly 
tinctured  by  credulity,  and  evincing  such  entire, ignorance  of 
anatomy,  excited  but  little  attention  in  the  scientific  world, 
and  scarce  any  further  notice  of  these  bones  can  be  found 
for  nearly  thirty  years. 

In  the  mean  time,  however,  in  the  year  1737,  we  find 
some  account  of  the  Siberian  elephant,  published  by  Dr 
John  Phillip  Breyne*.  He  calls  it  the  mammoth  or  mam- 
mut,  and  states  that  its  bones  are  found  imbedded  in  the 
mountains  of  that  part  of  Siberia  which  approaches  the  Icy 
sea.  It  appears  that  when  the  rivers,  swelled  by  the  melting 
of  snow,  or  loaded  with  large  quantities  ot  ice,  tear  away 
the  sides  of  the  mountains  that  stand  on  their  banks,  these 
bones  are  disembedded  in  immense  quantities ;  in  such  abun- 
dance indeed  as  to  be  a  valuable  object  of  commerce, 
and  monopolized  by  the  Czar.  Skeletons  had  been  found 
nearly  complete  and  appeared  to  be  those  of  an  elephant. 
The  ivory  had  been  used  as  an  article  for  manufacture,  and 
was  not  different  from  that  in  common  use  except  in  being 
more  britde.  Dr  Breyne  refers  the  clestruction  and  imbed- 
ding of  these  animals  to  the  deluge,  and  states  the  fact, 
that  some  bones,  apparently  of  the  same  animal,  had  been 
found  in  Poland,  Germany,  Italy,  England,  Ireland,  &c. 

In  1739,  M.  Longueil,  a  French  officer,  travelling  with  a 
party  on  the  Ohio,  a  number  of  savages  who  accompanied 


*  Fha.  TnuM .  vol.  40, 1737. 
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him,  discovered  at  a  small  distance  from  the  river,  in  a  mo- 
rass, a  number  of  bones,  grinders,  and  tusks  of  the  mam- 
moth. One  femur,  the  end  of  a  tusk  and  three  of  the 
teeth  were  carried  by  him  to  Paris,  where  they  still  remain* 
They  were  examined  afterwards  by  Buffon  and  his  cele- 
brated coadjutor  Daubenton.  The  tusk  and  femur  were 
believed  by  the  latter  to  belong  to  the  elephant,  but  the 
teeth  to  the  hippopotamus,  and  hence  he  drew  the  conclusion, 
that  the  miM-ads  or  salt  lick  where  these  bones  were  found 
was  the  depository  of  the  remains  of  at  least  two  species  of 
animals. 

After  the  peace  of  1763,  an  Englishman,  Mr  George  Cro^- 
han,  discovered  in  a  bank  near  the  great  salt  lick,  or  the  big 
hone  liekf  an  immense  number  of  bones  and  teeth,  which  he 
computed  must  have  belonged  to  as  many  as  thirty  different 
individuals.  They  were  found  at  about  five  or  six  feet  from 
the  surface  of  the  earth*  Amon^  them  were  a  number  of 
tusks  of  pure  ivory,  some  of  wiuch  were  seven  feet  long. 
From  the  presence  of  the  tusks  he  believed  that  these  were 
of  course  the  remains  of  the  elephant,  but  could  not  ac- 
count for  the  fact  that  there  were  no  molares  of  that  animal 
among  them,  whilst  there  were  great  numbers  of  large  prong- 
ed teeth,  which  as  he  supposed  bore  no  resemblance  either 
to  those  of  the  elephant  or  any  other  known  animal. 

In  1 767,  Mr  Collinson*  published  the  results  of  his  exami- 
nation of  these  bones.  Upon  a  comparison  of  the  tusks,  he 
found  that  they  corresponded  very  nearly  with  those  of  the 
Indian  or  Asiatic  elephant.  But  from  the  dissimilarity  of 
the  molares,  he  was  led  to  conclude  that  both  tusks  and 
molares  belonged  to  an  unknown  species  of  elephant;  or 
else  that  they  were  the  remains  of  some  vast  animal,  never 
seen  in  a  living  state,  which  was  possessed  of  tusks  like 
those  of  the  elephant,  but  of  grinders  of  a  peculiar  construc- 
tion, and  differing  from  those  of  any  other  animal.  .He  con- 
jectured farther,  that  it  was  not  carnivorous,  but  browsed  on 
slmibs  and  the  smaller  branches  of  trees.  It  is  to  be  re- 
marked that  Collinson  is  the  first  to  whom  it  seems  to 
have  occurred  as  probable,  that  the  bones,  teeth  and  tusks, 
thus  found  together,  belonged  all  to  the  same  species  of  ani- 
mal, and  that  his  conjectures  respecting  its  nature  approach 
very  nearly  to  the  truth,  as  suosequent  investigation  has 
proved. 
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In  the  next  year*,  Dr  William  Hunter  entered  into  an 
examination  of  the  same  subject.  His  mistake  in  confound- 
ing these  bones  with  those  of  the  Siberian  elephant  has 
already  been  mentioned*  The  tusk*  appeared  to  him  to  be 
that  of  ah  elephant,  but  the  molares  which  he  considered  as 
belonging  to  tne  same  animal  with  the  tusk,  threw  some  dif- 
ficulty in  the  way  of  that  supposition.  These,  both  he  and 
his  brother  the  celebrated  John '  Hunter,  concluded  were 
not  those  of  the  elephant. '  It  was  the  opinion  of  John  Hun- 
ter, as  expressed  to  his  brother,  that  from  the  knobs  or  con- 
ical pi:ocesses  upon  the  grinding  surface  of  the  teeth,  and  the 
existence  of  a  coat  of  enamel  upon  their  outside  only,  they 
belonged  to  some  animal  which  was  either  wholly  carnivo- 
rous, or  at  least  partially  so.  Their  conclusion,  therefore,  was, 
that  both  tusks  and  teeth  belonged  to  the  same  animal,  that 
this  animal  was  partly  at  least  carnivorous,  was  the  same  as 
the  Siberian  elephant,  or  true  mammoth,  and  differed  spe- 
cifically from  the  African  and  Asiatic  species. 

On  the  continent  about  ten  years  after  these  observations 
had  been  made  in  Great  Britain,  the  attention  of  naturalists 
was  called  to  this  subject.  In  1777  Pallas  published  an  ac- 
count of  six  molares  resembling  those  from  America,  which 
had  been  discovered  among  the  Oural  mouAtains ;  Buffon 
also  asserted  that  they  had  been  found  in  many  places  in 
the  ancient  continent,  and  gave  an  engraving  from  one  which 
had  eight  or  ten  conical  processes  and  weigned  above  eleven 
pounds.  About  the  same  time  Camper  proved  satisfactorily 
that  so  far  as  the  anatomy  of  this  animal  was  known,  it  bore 
a  greater  resemblance  to  the  elephant  than  to  any  other,  not- 
withstanding the  great  similarity  of  the  tusks  to  those  of  the 
hippopotamns.  H^  also  suggested,  for  the  first  time,  that  it 
was  probably  possessed  of  a  trunk  resembling  that  of  the 
elephant,  and  at  any  rate  was  not  carnivorous.  This,  as  it 
will  appear,  was  a  gradual  approximation  to  the  truth ;  but 
unfortunately,  a  few  years  afterwards,  the  same  celebrated 
anatomist  came  into  the  possession  of  some  imperfect  draw- 
ings of  a  part  of  the  head  and  upper  jaw,  in  which  he  con- 
sidered that  part  of  the  bones  as  belonging  to  the  anterior 
part  of  the  jaw,  which  in  reality  belonged  to  the  posterior ; 
m  short  he  viewed  them  in  a  reversed  position.  He  was,  in 
consequence  of  this  error,  induced  to  change  entirely  his 
opinion  and  to  declare  that  the  great  animal  of  the  Ohio 
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must  have  had  a  pointed  siout  and  no  tusks,  and  that  he  was 
at  a  loss  how  to  reconcile  all  the  circumstances*. 

In  the  jear  1780,  a  very  interesting  discovery  of  mam- 
moth bones  was  made  by  the  Rev.  Iu>bert  Annant,  on  the 
banks  of  a  small  river  named  the  Walkill,  about  seventy- 
miles  from  the  city  of  New  York,  and  fifteen,  miles  from  the 
Hudson.,  The  bones  were  first  observed  by  a  voung  man 
digging  a  ditch,  who  remariced  that  he  had  round  some 
strange  stones  in  the  ditch,  meaning  the  grinders,  for  the 
other  bones*  were  so  soft  that  Ke  cut  them  easily  with  his 
spade,  and  they  had  therefore  escaped  bis  notice.  Upon 
examining  the  spot^  many  of  the  parts  of  the  skeleton  were 
found  in  Uieir  natural  relative  position.  The  vertebra  were 
traced  out  in  a  line  in  their  proper  connexion,  and  with  them 
the  bones  of  the  pelvis  and  of  the  lower  extremities.  It  is 
probabl?  also  that  the  head  might  have  been  found  had  it 
not  occupied  the  spot  intended  for  the  ditch  where  it  had  been 
destroyed  in  the  first  instance  by  the  workman.  The  bones 
were  discovered  within  a  few  feet  of  the  surface,  but  were 
in  an  exceedingly  decayed  state,  and  would  hardly  bear  a 
thorough  examination.  But  firom  their  size,  and  the  form 
and  structure  of  the  grinders,  as  described  by  Annan,  there 
can  be  no  doubt  that  the  animal  was  the  mammoth,  and 
that,  had  a<i  opportunity  been  had  for  a  careful  examination 
in  the  first  instance,  a  complete  skeleton  might  have  been 
here  found  in  its  natural  connexion. 

During  this  period  many  different  bones -of  the  same  ^eat 
animal  had  occasionally  been  discovered,  but  nothing  like  a 
complete  skeleton  was  obtained  until  the  commencement  of 
the  present  century. 

In  the  year  1801,  Mr  Peale,  of  Philadelphia,  by  great  in- 
dustry and  perseverance,  succeeded  in  collecting  from  vari- 
ous parts  of  the  state  of  New  York  one  or  more  specimens 
of  every  bone  in  the  skeleton  of  the  mammoth,  witn  the  ex- 
ception of  part  of  the  cranitim;  and  having  diiplioaU»  of 
most  of  the  {Mrincipal  bones,  proceeded  to 'form  two  ^eletons, 
substituting  in  one,  artificial  copies  of  those  bones  of  which 


*  The  papen  of  Fallai  aikd  Camper  are  contained  in  the  Nova  Acta 
Petropol.  Torn*  1.  P.  11.,  but  an, account  of  them  if  gWen  in  Annales  de 
Museum,  Tom.  8.  Camper  died  without  perceivings  the  tmr  into  which 
he- had  fidlen,  but  hie  ion  has  acknowledged,  after  a  cones||ondenoe  with 
CuTier  that  the  father  had  been  mistaken  in  the  last  yiews'he  had  taken 
of  the  futject. 

t  Trans.  Amer.  Acad.  vol.  2.  p.  160. 


268  Acanmi  of  iKe  FosM  bones  of  ^c* 

he  had  not  a  double  set.  One  of  these  was  transmitted  to 
London,  the  other  remains  in  the  museum  at  Philadelphia. 
With  the  exception  then  of  the  upper  part  of  the  cranium, 
the  osteology  of  the  mammoth  was  complete. 

In  1805,lDishop  Madison  of  Virginia  communicated  to  Dr 
Barton,  of  Philaoe^hia,  an  account  of  a  discovery  of  mam- 
moth bones  in  a  spot  to  the  west  of  the  three  grand  chains 
of  mountains  in  that  state.  Thev  were  found  at  a  depth  of 
five  and  a  half  feet  under  ground ;  the  country  around  the 
spot  where  this  discovery  was  made  is  full  of  calcareous 
stone,  in  which  there  are  numerous  impressions  of  shells, 
and  the  caverns  afford  a  good  deal  of  nitre  and  of  the  sul* 
phates  of  soda,  magnesia,  and  barytes.  The  bones  formed 
nearly  a  complete  skeleton ;  but  the  most  remarkable  and 
curious  circumstance  connected  witli  them,  was,  that  in  the 
midst  of  them  appeared  a  mass  composed  of  the  half  bruised 
branches  of  trees,  shrubs,  grass  and  leaves,  among  which 
was  recognised  a  species  of  rose  still  growing  in  Virginia. 
All  these  substances  were  disposed  just  as  if  they  had  been 
enveloped  in  a  kind  of  bag,  which  may  be  supposed  to  have 
been  tne  stomach  of  the  animal,  and  these  the  aliment  on 
which  he  had  been  feeding. 

In  connexion  with  this  account  it  may  be  mentioned,  that 
some  of  the  savages  who  have  been  acquainted  with  the 
bones  of  the  mammoth,  have  asserted  that  among  them  has 
been  found  a  skeleton  with  the  remains  of  the  soft  parts  con- 
nected with  it,  and  that  it  had  a  long  projecting  nose  and  a 
mouth  beneath  it,  a  description  which  corresponds  very  well 
with  that  of  the  trunk  and  mouth  of  the  elephant.  It  is 
also  stated  by  Kalm,  that  in  a  skeleton  found  upon  the  river 
lUmois,  which  he  took  to  be  that  of  the  elephant,  the  traces 
of  a  proboscis  were  still  distinguishable,  although  in  a  state 
of  decomposition.  These  facts  render  it  more  probable 
that  the  mass  of  triturated  vegetable  substances  above  men- 
tioned really  had  been  the  contents  of  the  stomach  of  the 
mammoth.  But  even  farther  than  this,  the  foot  of  an  ani- 
mal, in  a  dried  state,  has  been  exhibited  in  Paris,  which 
was  said  to  have  been  found  by  a  Missouri  Indian  in  a  ^ve 
along  with  a  tooth  of  the  mammoth.  The  possessor  bought 
it  of  a  Mexican  who  had  it  of  the  original  discoverer.  If 
this  account  were  authentic  it  would  go  far  to  raise  a  doubt, 
whether  the  species  were  extinct.    But  according  to  Cuvier* 


*  Annalee  de  Mm.  torn.  8. 
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there  are  many  circumstances  which  render  the  truth  of 
this  statement  doubtful.  The  foot  appears  too  fresh ;  it  ap- 
pears as  if  it  had  been  cut  off  from  the  leg  of  the  animal, 
and  looks  too  much  like  that  of  the  elephant* 

Within  the  last  ten  years,  the  Big  Bone  Lick,  the  most  cele- 
brated depository  of  the  bones  of  the  mammoth,  has  been 
explored  anew  by  General  W.  Clark,  so  well  known  by  his 
journey  to  the  Pacific  Ocean  as  the  companion  of  Lewis,  at 
.  the  request  and  under  the  direction  of  Mr  Jefferson,  at  that 
time  president  of  the  American  Philosophical  Society,  who 
also  furnished  all  the  means  necessary  for  so  expensive  an 
undertaking.  A  large  number  of  bones  was  collected  and 
submitted  to  the  examination  of  the  late  Dr  Wistar.  ^^  I 
found,"  says  Dr  Wistar,  "  that  the  great  mass  consisted  of 
the  bones  of  the  large  animal  formerly  of  this  country,  to 
which  the  name  of  Mastodonte  has  lately  been  given  by 
M.  Cuvier.  Amone  these  were  also  some  large  teetn 
which  I  supposed  belonged  to  the  elephant  of  Siberia,  and 
several  specimens  of  large  teeth  of  the  same  kind,  with  the 
lower  jaw-bones  to  which  they  belonged,  evidently  of 
young  animals.  There  were  also  several  tusks ;  one  simi- 
lar to  that  which  Mr  Peale  procured  with  his  skeleton  of 
the  Mastodonte,  and  some  others  of  the  elephant  of  Asia  or 
Africa*.'*  It  was  the  intention  of  Mr  Jefferson  that  all  new 
bones  which  might  be  discovered  should  be  retained  by 
the  American  Philosophical  Society,  but  all  duplicates  pre- 
sented to  the  Institute  of  France.  Under  the  direction  of 
Dr  Wistar  the  selection  was  made,  and  the  intention  of  the 
venerable  philosopher  carried  into  effect. 


Art.  XXXII. — Description  of  an  EgtfpHan  Mummy  ^presented 
to  the  Maaioehuaetts  Oenetal  Hospital ;  vnlh  an  account  of 
the  Operation  of  Embalming^t  in  ancient  and  modem  times. 
By  John  C.  Warren,  M.  D.,  Professor  of  Anatomy  and 
Surgery,  in  Harvard  University. 

(Confinued  from  p.  179.) 

The  science  of  the  modems  has  never  been  directed  to 
the  preservation  of  the  dead,  except  for  anatomical  pur- 

■j '      - 

*  Trani.  American  Philotoph.  Soc.  Vol.  1.  New  Series,  1818. 
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poses ;  of  course  the  practical  perfection  of  the  art  of  em- 
balming does  not  exist  in  so  high  a  degree,  as  among  the 
ancient  Egyptians.     It  is,  however,  probable  that  a  due  ap- 
plication of  the  discoveries  in   anatomy  and  chemistry, 
would  admit  of  our  accomplishing  the  process  in  a  more 
perfect  and  elegant  manner,  than  they  have  been  able  to 
do. — Some  attempts  of  the  kind  have  been  made  from  time 
to  time  with  sufficient  success.     The  bodies  of  kings^  are 
generally  embalmed  in  Europe,  and  we  have  examples  of 
their  having  been  well  preserved  for  two  or  three  centu- 
ries.   When  the  remains  of  the  French  monarchs,  in  the 
Abbey  St  Denis,  were  disinterred,  under  the  inspection  of 
the  brutal  Robespierre,  the  body  of  Henry  IVth»  who  was 
assassinated  in  1602,  was  found  so  perfectly  preserved  that 
the  features  of  the  face  remained,  and  were  seen  to  possess 
a  decided  likeness  to  his  statue  on  the  Pont  Neuf  in  Paris. 
At  the  same  period  the  body  of  Marshall  Turenne  presented 
itself  in  fine  preservation,  and  it  was  thought  worth  while  to 
exhibit  it,  in  a  glass  case,  for  the  space  of  a  year,  after 
which,  some  persons  contrived  to  have  it  removed  from  the 
public  gaze  and  deposited  in  a  tomb  in  the  splendid  chapel 
of  the  Invalids*     Iso  account  has  been  transmitted  of  the 
manner  in  which  these  bodies  had  been  treated;  and  it 
was  not  even  known  until  the  period  when  it  was  disin- 
terred that  the  body  of  Turenne  had  been  subjected  to  the 
embalming  process.     The   French  surgeon   Dionis,    who 
lived  at  the  time  Turenne  was  killed,  in  1675,  gives  a  very 
particular  account  of  the  operation  he  performed  for  em- 
balming the  body  of  the  Dauphiness  of  France.    But  this 
appears   to  have  been  so  very  inadequate   that   we  can 
scarcely  believe  it  to  have  accomplished  its  object,  even 
for  a  few  years.     He  opened  the  cavities  and  removed  the 
viscera,  then,  after  cleansing  and  washing  the  parts  with 
alkohol,  he  filled  them  with  an  aromatic  powder  made  of 
a  multitude  of  herbs,  and  with  another  made  of  ^ms :  the 
same  was  done  with  the  limbs  by  making  incbions  in  dif- 
ferent parts :  the  surface  of  -the  body  was  anointed  with  a 
liniment  of  spirits  of  turpentine,  styrax,  &c.,  and  then  the 
body  was  swathed  in  bandages  and  placed  in  a  leaden  cof- 
fin.   The  aromatic  plants  could   have  the  effect  of  only 
retarding  the  decomposition  of  the  body  a  few  days,  by 
imbibing  its  moisture :  and  the  anointing  ^ith  the  liniment 
could  scarcely  be  expected  to  do  as  much. 

Different  operations  may  be  employed  for  the  preserva- 
tion of  the  boaies  of.  our  departed  friends.     If  it  is  desired 
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to  prcserre  the  bodjr  for  a  short  time  onlj,  in  order  to  de- 
lay the  period  of  its  burial,  the  following  course  may  be 
adopted.  The  viscera  should  be  removed  and  placed  in  a 
separate  receptacle.  Then  the  limbs  and  neck  must  be 
compressed  to  expel  the  contents  of  the  blood  vessels, 
which  are  to  be  carefully  absorbed  by  sponges  and  re- 
moved. After  this  is  done,  the  body  must  be  made  as  dry 
as  possible ;  cloths  dipt  in  a  solution  of  corrosive  sublimate, 
of  the  strength  of  two  ounces  to  a  pint  of  alkohol,  are  to  be 
laid  in  all  the  cavities,  and  the  skin  is  to  be  carefully  sewed. 
This  operation,  whkh  may  be  performed  in  an  hour,  will 
preserve  the  flesh  from  putrefaction  for  many  days.  The 
preservation  may  be  rendered  more  perfect  by  throwing 
some  of  the  mercurial  solution  into  the  principal  blood  ves- 
sels. If  it  is  to  be  kept  a  considerable  time,  it  should  be  im- 
mersed in  a  solution  made  of  corrosive  sublimate  in  spirit, 
placed  in  a  wooden  trough,  the  cavities  being  opened  so  as 
to  expose  the  viscera  to  tne  action  of  the  liquid,  and  in  this 
situation  it  may  be  preserved  from  putrefaction,  for  any 
length  of  time,  provided  fresh  portions  of  sublimate  are  added 
from  time  to  time,  and  the  waste  of  liquid  properly  repaired. 
By  a  more  complicated  and  expensive  process  we  are 
able  to  imitate  and  surpass  the  art  of  the  Egyptians ;  to 
give  not  merely  durability  to  the  human  fram^,  out  even  to 
revive  its  extinguished  colour,  and  so  far  to  restore  the  ex- 
pression of  the  face,  as  to  give  some  resemblance  to  life. 
This  mode  of  embalming  has  also  the  advantage  over  that 
of  the  Egyptians,  in  allowing  us  to  se^  and  even  touch  the 
1body,  instead  of  its  being  swathed  in  bandages  and  covered 
for  ever  from  the  sight.  It  is  to  be  remembered,  however, 
that  we  do  not  possess  the  uniform  temperature  and  the  dry 
atmosphere  of  Egypt :  circumstances  that  make  an  incalcu- 
lable difference  in  the  decomposition  of  all  decomposable 
substances.  In  Egypt,  it  has  been  said,  it  never  rains ;  and 
in  fact  the  rains  are  very  slight  and  rare.  Hence  is  it  that 
the  monuments  of  that  country  have  retained  such  wonderful 
perfection,  while  others  equally  solid  erected  a  tJ)ousand 
years  after,  have  long  since  crumbled  into  dust.  Not  only 
the  mummies  of  Egypt,  but  their  catacombs  and  even  the  py- 
ramids, would  probaDly  have  been  torn  in  pieces  long  since 
by  Uie  frosts,  heats,  and  rains  of  our  climate.  Having  thus 
the  inconvenience  of  climate  to  contend  with,  we  cannot  ex- 
pect to  gratify  our  ambition  of  excelling  the  Egyptians  in 
the  actual  duration  of  our  mummies  5  unless  indeed  we  were 
to  deposit  them  in  deep  and  rocky  recesses,  rendered  inac- 
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cessible  to  air  and  moisClire,  and  to  the  variaticHis  in  the 
temperature  of  the  atmosphere. 

The  operations  should  be  commenced  as  soon  after  death 
as  may  be ;  although  thj^  will  succeed  at  any  sta^e  short 
of  actual  putrefaction.    The  chest  is  to  be  opened  by  saw- 
ine  the  sternum  and  introducing  the  pipe  of  an  anatomical 
injection  syringe  into  the  le(t  ventricle  of  the  heart.    A 
liquid  is  to  be  prepared,  consisting  of  alkohol  with  corrosive 
suolimate  dissolved  in  it,  in  the  proportion  of  four  ounces  to 
a  pint  of  liquid ;  and  with  this  the  vascular  system  is  to  be 
fuUy  injected.    On  the  following  day,  the  pipe  is  to  be 
opened,  and  as  much  of  the  liquid,  as  remains  in  the  large 
vessels,  allowed  to  escape  by  turning  over  the  body.    Then 
an  injection  is  to  be  prepared  of  white  spirit  varnish  with 
one-fifth  part  of  turpentine  varnish,  coloured  with  vermil- 
ion, to  be  injected  in  the  same  manner  as  the  first.    In 
three  or  four  hours  after,  a  coarse  injection  is  to  be  em- 
ployed, to  fill  the  large  arteries ;  and  this  may  consist  of 
the  common  cold  injection,  or  the  body  may  be  immersed 
in  warm  watei'.;  and  a  hot  injection  tmrown  into  the  blood 
vessels.    Wh«i  the  coarse  injection  has  become  hard,  the 
abdomen  is  to  be  opened  bv  an  incision  of  the  Imea  al- 
ba; all  the  viscera  are  to  be  removed,  and  after  being 
cleansed  they  are  to  be  deposited   in  a  separate  vessel, 
containing  a  solution   similar  to  that  in  which  the  body 
is  to  be  immersed.    The  brain  is  to  be  removed  by  an 
incision  of  the  scalp  and  sawing  the  skull  in  the  usual 
mode :  then  the  bram  is  to  be  treated  in  the  same  manner 
as  the  other  viscera,  with  the  addition  to  a  pmt  of  the  mer- 
curial solution,  of  four  or  five  ounces  of  muriatic  acid.     It 
might  be  supposed  that  the  thickness  of  the  brain  would 
prevent  the  solution  from  penetrating  deep  enough  to  affect 
It;  but  I  have  sufficient  evidence  to   the   contrary,   in  a 
brain  prepared  in  this  manner,  dried  and  vamishea  fifteen 
years  ago,  and  which  is  now  as  perfect  as  when  prepared. 
The  viscera  being  disposed  of,  the  body  is  then  to  be 
placed,  with  the  face  aovmward,  in  a  wooden  trough,  con- 
taining a  solution  of  corrosive  sublimate  in  alkohol,  in  the 
proportions  already  named,  that  is,  four  ounces  of  the.  salt 
to  a  pint  of  the  liquid ;  and  some  additional  pieces  of  the 
salt  are  to  be  put  in  from  time  to  time,  in  order  to  repafar  its 
consumption  b^  the  dead  body.    If  the  subject  be  adult,  it 
must  remain  m  the  solution  at  least  three  months :  at  the 
expiration  of  this  time  it  is  to  be  removed  and  thoroughly 
washed.    The  orbits  of  the  eyes,  the  organs  having  been 
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removed,  are  to  be  moderately  filled  with  pieces  of  linen ; 
the  cheeks  are  to  be  distended  with  the  same  substance ; 
the  other  features  to  be  arranged  in  as  agreeable  a  manner 
as  circumstances  permit ;  the  lips  especially  may  be  a 
little  separated,  to  display  the  teeth.  The  great  cavities 
must  be  made  as  dry  as  possible,  and  this  is  effected  very 
easily,  from  the  desiccating  property  of  the  oxymuriatic 
solution :  then  the  organs,  previously  dried,  are  to  be  re- 
stored to  their  proper  situations,  and  the  remaining  inter- 
stices filled  with  linen,  dipt  in  spirits  of  turpentine,  or  some 
of  the  cheaper  gums,  before  the  body  has  dried,  the  ca- 
vities are  to  be  carefully  sewed  up,  so  as  to  present  their 
natural  shape,  having  a  dependent  orifice  to  each  cavity  to 
drain  off  the  remaining  moisture.  After  this,  it  is  to  be 
suspended  on  cords,  in  a  current  of  air  to  dry  it.  The  de- 
siccative  process  goes  on  rapidljr,  and  the  parts  must  be 
constantly  watched,  to  prevent  theii'  bein^  distorted.  When 
the  drying  is  completed,  eyes  of  enamel  are  to  be  placed, 
and  if  the  features  are  not  satisfactorily  exhibitea,  they 
may  be  improved  by  the  skilful  addition  of  wax  and  paints, 
of  proper  colours.  The  hair  will  be  preserved  and  is  to  be 
adjusted;  then  the  body  is  to  receive,,  at  due  mtervals, 
three  or  four  coats  of  turpentine  varnish;  and  being  in- 
vested in  a  becoming  robe,  is  to  be  fixed  in  a  glass  case 
made  air  tight.  No  insects  will  approach  a  body  prepared 
b  this  manner;  and  if  it  be  newly  varnished  every  few 
years,  it  will  remain  the  same,  for  an  unkn(^wn  length  of 
time. 

In  this  way  we  might,  for  a  moderate  expence,  preserve 
the  appearance  of  those  forms  which  have  been  associated 
in  our  minds  with  agreeable  occurrences,  and  we  might  gra- 
tify the  curiosity  of  a  remote  futurity,  by  transmitting  to 
them  the  bodies  and  even  the  features  of  those  who  nave 
been  distinguished  among  us  by  their  virtues,  their  patriot- 
ism, or  pubUc  usefulness. 

The  mummy  presented  by  Mr  Van  Lennep  to  the  Mas- 
sachusetts General  Hospital  was  enclosed  in  a  large  deal 
box.  On  opening  this,  the  outer  coffin  or  sarcophagus  ap- 
peared, as  represented  in  the  plate.  It  is  a  wooden  box, 
seven  feet  long,  and  of  a  breadth  proportioned  to  the  length, 
like  the  proportion  of  the  human  body.  The  upper  part  of 
it  is  carved,  in  a  very  striking  and  peculiar  style,  to  repre- 
sent a  human  head ;  and,  as  it  appears  from  the  authors 
who  have  described  the  customs  of  the  Egyptians,  it  was 
intended  to  be  a  likeness  of  the  deceased  person.  The 
36 
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kcad  is  covered  with  a  striped  cloth  or  torban,  on  the  up- 
per part  of  which  is  painted  a  globe.  The  face  has  the 
character  which  has  generally  been  considered  as  belong- 
ing to  the  Egyptians.  The  slan  is  of  a  reddish  colour,  the 
eyes  blacky  nose  broad,  but  not  badly  proportioned,  mouth 
well  formed.  The  face  is  broad  and  short ;  it  has  a  very 
agreeable  expression,  approaclung  to  a  smile.  The  shoul- 
ders are  invested  with  a  highly  ornamented  mantle,  on  the 
fore  part  of  which  the  turban  is  seen  depending.  Below 
the  mantle,  in  the  middle,  is  seen  the  winged  globe,  by 
some  considered  as  the  sign  for  eternity:  by  others  as 
the  emblem  of  Agathodsmon  or  Chnuphis  or  the  Greek 
authors,  the  oldest  representation  of  the  divine  power  ad- 
mitted by  the  Egyptians  ;  and  it  may  therefore  be  believed 
to  be  significant  oi  the  immortalitv  of  the  soul  of  the  de- 
ceased, or  ebe  to  be  the  symbol  oi  the  cfivine  protection. — 
On  each  side  of  the  globe  are  seen  hieroglyphics. — In  the 
second  compartment  or  tablet,  below  the  globe,  we  have  the 
representation  of  a  most  sin^ar  group,  exhibiting  the  last 
judgement  of  the  deceased  and  his  reception  by  various 
divmities.  According  to  Diodorus  the  body  of  every  per- 
son, from  the  king  down,  underwent  this  ceremony.  Two 
and  forty  judges  were  collected  on  the  banks  of  ia  canal, 
where  the  relations  appeared ;  and  a  boat  bein^  prepared, 
before  the  body  was  put  in  it,  any  one  might  bnng  forwanf 
accusations  against  tne  deceased,  which,  being  examined 
by  the  judges,  if  found  to  be  true,  prevented  the  body  from 
possessmg  the  honours  of  a  public  funeral :  but  if  they 
were  thought  false,  the  accusers  were  severely  punished ; 
then  the  relations  finished  their  mourning,  pronounced  the 

E raises  of  the  deceased,  and  declared  him  about  to  enjoy  a 
appy  eternity  with  the  pious  in  the  regions  of  Hades.  In 
the  rolls  found  with  mummies,  on  the  coffins  and  in  the 
tombs,  this  judgment  is  almost  always  pictured  by  the 
figm-e  of  a  balance  in  the  form  of  a  cross,  near  which  two 
personaeea  are  standing  and  apparently  weighing  the  merits 
of  the  deceased :  seemmg  to  officiate  as  his  gOKod  and  evil 
genius,  each  wishing  to  draw  the  scale  to  nis  own  side. 
Finally  the  scale  of  the  good  genius  preponderates  ;  judg- 
ment is  given  in  &vour  of  the  dead  person,  and  he  is  then 
to  be  introduced  to  the  company  of  the  gods.  As  a  pre- 
liminary to  this  honour,  he  is  invested  with  some  of  the 
insignia  of  Osiris  if  a  male,  and  of  Isis  if  a  female. 

In  this  tablet,,  we  notice  four  personages  on  the  left,  who 
are  looking  to  the  right,  and  two  persons  on  the  right, 


looiung  to  the  left.  Behind  the  last  of  these,  that  is,  on  the 
extreme  ririit,  is  seen  the  balance,  in  the  form  of  a  cross, 
with  a  Cen>erus  as  the  evil  genius  sitting  on  its  left  and  a 
hiefX)glyphic  representation  of  the  friendly  divinity  on  the 
right*  In  the  second  coffin,  to  be  described  afterward,  this 
balance  is  more  distinctly  and  fully  represented ;  the  Cer- 
■berus  is  seen  on  the  left  ;  but  on  the  right  of  the  bal««:e 
appears  the  friendly  divinity  in  person,  bearing  the  head  of 
a  wolf*  The  fi^e  next  the  balance  without  any  other 
garment  than  a  kirtle,  is  sn|^sed  to  be  that  of  the  deceased, 
coming  from  iudement,  under  the  protection  of  a  divinity 
jwho  has  hold  of  his  hand  and  seems  to  have  taken  him 
under  his  protection,  in  cH*der  to  present  him  to  the  assem- 
bly of  deities.  At  die  bead  of  these  is  the  serpent,  sup- 
posed by  some  to  have  been  regarded  as  the  good  an^el 
by  the  Egyptians.  .  Next  follows  the  great  Osiris,  the  prin- 
cipal deity  of  the  Egyptians,  designated  by  his  mitre,  and 
his  staff  or  sceptre,  the  emblem  of  power ;  he  has  the  atti- 
tude of  receiving  the  new  comer  presented  to  him.  After 
Osiris  are  seen  four,  or  on  the  inner  case  five,  other  person- 
ages, bearing  the  heads  of  a  dog,  a  baboon,  a  hawk,  a 
wolf  reflectively,  supposed  to  be  representadons  of  the 
important  divinities  Anubis,  Macedo,  and  others.  These 
-paintings  therefore  confirm  and  illustrate  the  account  of  the 
judgment  after  death,  transmitted  lo  «is  by  Diodorus  Si- 
<vius. 

The  third  tablet  consists  of  hieroglyphic  writing,  ar- 
ranged in  columns,  extended  from  above  downwani,  as  was 
the  manner  of  the  Egyptians. 

The  £Mirth,  represents  the  hearse  bearing  the  coffin  of 
^he  deceased.  The  hearse  has  the  form  of  a  quadruped, 
perhaps  a  Uon ;  a  style  of  furniture  very  much  affected  by 
4he  Egyptians.  The  coffin  is  represented  as  carved  at  the 
head.  Selcm  the  hearse  are  four  vesseb,  containing  resi- 
jious  and  odenferous  substances,  enqployed  in  embalming. 
At  the  head  and  foot  are  seen  the  tutelary  hawk,  (»r  vulture, 
with  stretched  out  wings,  as  if  to  protect  the  hearse,  and 
between  them  is  an  eye  wi^  a  tear,  the  symbol  for  mourning. 

The  fifth  tablet  consists  of  hiero^yplucs. 

The  sixth,  placed  on  the  projecting  foot  of  the  Coffin,  ex- 
hibits a  series  of  red  and  white  stripes,  twentf  in  number, 
which  may  be  supposed  to  indicate  the  age  of  the  deceased ; 
on  the  base,  supporting  these,  stands  the  tutelary  hawk, 
surrounded  by  hieroglyphics,  and  among  them  is  distin- 
:guiahed  the  eye  with  a  tear. 
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The  second  plate  gives  a  view  of  the  inside  of  this  case. 
On  the  bottom  is  represented  the  figure  of  the  great  Osiris- 
He  is  here  invested  with  the  hawk's  head,  although  some- 
times he  appears  with  a  human  head,  but  never  that  of  any 
other  animal.  He  is  characterized  also  by  his  mitre,  and 
by  a  staff  with  a  crook  at  the  lower  end,  the  symbol  of 
power.  On  each  side  is  depicted  the  figure  of  a  young  fe- 
male, intended  probably  to  represent  the  deceased  person 
in  her  new  character  of  his ;  for  the  symbol  of  Isis,  a  throne, 
is  seen  on  the  head,  and  we  cannot  suppose  the  figure  intended 
for  Isis  herself,  as  this  goddess  is  seen  on  the  inner  coffin  with 
different  ornaments*  in  the  manuscripts  found  with  the  mum- 
mies, and  in  the  coffins,  the  deceased  individual  is  constantly 
represented  in  a  new  and  more  elevated  character,  on  entering 
a  new  state  of  existence ;  and  is  therefore  invested  with  the 
ornaments  and  attributes  of  Osiris  if  the.subjectwere  amale, 
and  of  Isis  if  a  female.  In  this  instance  she  appears  with  the 
throne,  a  form  known  to  be  symbolic  of  the  goddess  Isis.  At 
the  upper  part  of  the  coffin,  on  the  inside,  above  the  female 
figure,  are  seen  a  number  of  hieroglyphics,  larger  than  the 
rest,  and  drawn  with  peculiar  distinctness.  At  the  top  is 
the  winged  globe ;  below  this,  a  knife  or  hook,  the  instru- 
ment bjr  which  the  os  ethmoides  was  perforated  to  extract 
the  bram ;  next  follows  a  hand,  that  of  the  operator  or  em- 
balmer ;  and  then  a  circular  figure  containing  a  cross,  said 
to  be  the  symbol  of  Egypt.  The  circular  mark  surround- 
ing the  figure  of  Osiris  is  that  of  a  serpent  beginning  and 
ending  in  a  globe,  intended  perhaps  as  symbolic  of  eter^ 
nity. 

The  outer  coffin  described  above,  contains  an  inner  cof- 
fin of  the  same  form  and  of  smaller  size,  bearing  the  princi- 
pal figures  seen  on  the  outer.  Instead  of  the  winged  globe 
and  hawk,  the  top  and  bottom  are  ornamented  with  a  figure 
of  Isis  with  wings  widely  expanded,  as  a  protecting  deity. 
Some  of  the  hieroglyphics  of  the  outer  case  are  replaced 
by  figures,  intended  to  represent  priests,  in  various  attitudes 
of  adoration  or  supplication.  The  external  surface  of  the 
inner  coffin  is  covered  on  the  sides  and  back  with  hiero- 
glyphics  of  a  large  size  executed  with  less  care  than  those 
on  tne  anterior  surface. 

Both  of  these  coffins  are  composed  of  sycamore  wood,  in 
a  state  of  fine  preservation.    It  is  decayed  only  where  the 

I)laster  has  been  broken ;  and  in  such  places  the  decay  is 
imited,  the  decayed  part  being  reduced  to  powder,  while 
that  which  surrounds  it  is  not  affected.     Both  coffins  are 


Dr  WarrefCs  Account  of  Embalming*  377 

covered  with  cloth  cemented  to  them  by  gum ;  the  outside 
of  this  cloth  IB  coated  with  a  fine  white  plaster,  on  which 
all  the  figures  are  painted.  The  colours  of  the  latter  are 
yellow,  red,  blue  and  green  on  a  white  ground ;  they  are 
well  preserved  and  bright,  especially  those  of  the  inner  cof- 
fin. The  bottom  of  the  outer  has  no  coating  of  cloth,  but 
the  wood  bears  marks  of  having  been  set  in  a  bed  of  plas- 
ter, which,  of  course,  sufficiently  guarded  it.  Each  of  the 
coffins  is  dug  out  of  two  pieces  of  solid  wood,  one  for  the 
top,  the  other  for  the  bottom  5  secured  together  by  project- 
ing pieces  of  the  one  received  into  corresponding  cavities  of 
the  other,  as  is  s6en  pictured  on  the  edge  of  the  coffin  in 
Plate  II.  Both  of  these  cases  had  been  opened  by  cut- 
ting through  the  cloth  opposite  the  junctures  of  the  cases. 
This  was  probably  done  by  the  Arabs  who  discovered 
them  in  the  catacombs,  in  order  to  ascertain  if  any  gold  or 
other  valuable  reliques  were  enclosed  with  the  body. 

This  mununy  is  about  five  feet  long,  heavy,  and  solid  to 
the  touch.  A  single  cloth  of  a  yellowish  colour  enveloped 
the  whole  body  from  head  to  foot,  being  confined  closely 
and  neatly  to  the  body  b^  a  number  of  transverse  bands  of 
a  white  colour,  under  which  lay  the  reliques  of  correspond- 
ing dark  coloured  bands,  so  much  decayed  as  to  crumble  to 
atoms  on  being  touc}ied.  The  daric  bands  were  broader 
than  the  white,  so  as  to  exhibit  their  edges  and  produce  an 
ornamental  effect;  but  the  colouring  substances  had  caused 
them  to  decay,  whUe  the  others  remained  entire.  At  the 
feet  lay  a  large  heap  of  beads,  composed  of  green  and  yel- 
low porcelain,  partly  connected  by  threads,  whose  decay 
had  caused  the  network  to  fall  in  pieces.  A  green  net- 
work like  this  is  seen  covering  the  bodies  of  Osiris,  in 
Plate  I.,  and  the  winged  Isis  on  the  inner  case :  and  there 
is  no  doubt  it  was  intended  to  invest  the  whole  of  the  body 
for  some  religious  purpose.  As  the  beads  could  not  be 
shown  in  their  disconnected  state,  they  have  been  put  toge^ 
ther  and  placed  on  the  mummy,  though  not  in  the  original 
form,  but  as  well  as  circumstances  permitted.  Some  of 
the  beads  are  still  very  firm,  others  crumble  on  a  slight 
pressure. 

In  order  to  examine  the  state  of  the  body,  I  cut  through 
the  external  cloth,  where  it  covered  the  head,  and  founa  a 
great  many  turns  of  bandages  about  three  inches  wide, 
rolled  around,  to  the  number  of  twenty-five  thicknesses. 
The  outer  cloth  and  the  outer  turns  of  bandage  were  in  fine 
preservation   and  of  considerable  strength.     They  exhi- 
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iHted  marks  of  having  been  imbued  wkh  aome  glutinous 
substances,  intended  to  preserve  them ;  and  to  which  is  to 
be  attributed  the  yellow  colour.  The  inner  turns  were 
more  decayed  as  they  w^e  nearer  to  the  body ;  those  next 
it  were  quite  rotten,  and  so  closely  cem^ited  to  the  surface 
as  to  be  separated  only  by  a  laborious  process*  The  .ce- 
menting substance  is  asphalto^f  the  same  in  which  the  body 
is  emoalmed.  This  substance  was  quite  dry,  hard,  and 
brittle.  Imbedded  in  it,  on  the  nose,  was  found  a  beetle,  and 
near  this  another  small  insect,  whose  character  could  not  be 
determined.  The  beetle  was  a  sacred  animal,  in  high  esti- 
mation among  the  Egyptians,  and  seems  to  have  occupied  a 
distinguished  rank  in  their  theolo^,  from  the  conspicuous 
place  assigned  it  in  the  zodiac  of  Tentyra  and  other  great 
monuments.  It  is  generally  connected  with  and  appears 
to  be  holding  a  globe  between  its  claws,  and  has  been  sup- 
posed to  be  the  symbol  of  fecundity. 

The  skin  of  the  face  being  exposed,  was  dry,  hard,  of  a 
black  colour,  and  its  texture  readily  distinguishable,  al- 
though deeply  imbued  with  the  emoalming  bitumen.  It 
was  wrinkled  as  if  ,it  had  been  exposed  to  the  action  of 
great  heat,  or  pressure  while  in  a  soft  and  yielding  state ; 
and  the  latter  cause  has  produced  a  distortion  of  the  fea- 
tures, from  the  right  to  the  left  side.  The  sockets  of  the 
eyes  are  filled  up,  the  eyelids  peserved ;  but  the  eyebrows, 
together  with  the  other  hair,  is  removed  or  destroyed  near 
to  the  head,  probably  by  the  action  of  heat ;  just  enough  of 
it  remaining  however  to  show  that  it  was  not  black  nor 
crisped  or  woolly,  but  of  a  brown  or  reddish  brown  colour. 
The  teeth  are  perfect,  so  far  as  they  can  be  seen ;  quite  white, 
and  shaped  hke  those  of  the  European,  contrary  to  the 
opinion  of  some  learned  men  tliat  the  Egyptians  had  the 
incisor  teeth  pointed  like  the  canine  or  dog  teeth.  (V.  Blu- 
menbach,  &c.*)  The  ears  are  small,  aM  well  filled  with 
embalming  substance.  The  skin  of  the  scalp  has  the  same 
appearances  as  that  of  the  face« — Being  unwuling  to  disturb 
the  coverings  of  cbth  and  bandage,  I  left  every  thii^  on 
the  body  in  the  sBme  state  as  it  issued  from  the  sepukhre 
of  Thebes.  The  bandages  about  the  neck  were  afterwards 
cemented  together,  to  prevent  the  air  from  entering,  and  the 
head  of  the  hiummy  was  invested  with  a  cloth  formed  into 
something  like  those  represented  on  the  heads  of  the  cases,  in- 


*  Tliii  Bubfect  will  be  adverted  to  hereafter. 
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stead  of  the  turns  of  bandage  which  had  originally  enveloped 
it. — Ever  J  part  examkied  was  deeply  impregnated  with  the 
embalming  substance,  which  proved^  on  examinatian,  to  be 
asphaltos,  the  bitumen  of  Judea*.  When  the  bandages  were 
first  opened,  no  great  odour  issued  from  the  body ;  bnt  after 
it  had  been  exposed  a  few  da^s,  a  very  strong  and  peculiar 
smell  was  perceived,  and  continued  to  exhale,  until  the  body 
was  enclosed  in  a  case  made  very  tight.  The  exposure  to 
air  did  not,  however,  alter  the  s»n  otherwise,  tbaii  to  {nro- 
duce  a  whitish  saline  efflorescence  on  its  &ur&ce,  which  coii> 
sisted  of  sulphate  and  carbonate  of  soda^  and  tfais^  being 
*  wiped  off,  did  not  re-appear  when  the  body  was  placed  in 
its  case. 

The  appearances  about  this  mummy  accord  so  peffectlv 
with  those  which  have  been  generally  described  by  travel- 
lers and  authors,  as  to  leave  no  doubt  of  its  being  eensine. 
The  figures  on  the  cases,  the  colours,  the  subjects,  Uie  cha- 
racters, the  plaster,  the  wood,  the  cloth  investmff  the  body, 
the  arrangement  of  the  bands,  the  embalming  substance,  the 
body  itsetf,  all  agree  with  the  descriptions  which  have  been 
fennerly  published,  and  carry  marks  of  the  labours  of  aa- 
cient  Egypt.  Among  the  peculiarities  not  already  noticed 
is  the  texture  of  the  cloth ;  it  is  wrooght  in  a  very  even  and 
workmanlike  maimer,  and  the  threads  of  which  it  is  com- 
posed, are  doubled  and  twisted.  The  painted  colours  retain 
that  brightness,  so  often  spoken  of  by  those  who  Iwve 
examineo  the  catacombs.  The  style  of  the  figures  is  truly 
Egyptian,  and  could  hardly  be  imitated  by  nM>deni  art. 
For  more  perfect  satisftietion,  the  different  parts  composing 
it  were  suomitted  to  artists  and  men  of  science,  who  per- 
fectly agreed  in  identifying  them  with  the  corresponding 
parts  of  other  mummies.  Professor  Everett,  whose  exten- 
sive science  and  obseiTation  particularly  qualified  him  as  a 
judge,  and  my  other  colleagues.  Doctors  Jackson,  Gorham, 
Channine,  and  Bigelow  5  also,  George  Blake,  Esq.  Dr  Web- 
ster, and  various  other  gentlemen,  examined  the  differ- 
ent objects  before  they  were  enclosed  in  cases,  and  though 
Some  of  them  had  been  previously  sceptical,  they  were  per- 
fectly satisfied  after  making  their  examinatiinu  I  meacion 
these  circumstances  because  the  accidental  coincidence  in 


*«d9phdUo9  u  a  black,  inflammable,  bituminous  lubitance,  Kke  pitch; 
chieflj  found  floating^  on  the  surface  of  the  Dead  Sea,  or  Lacu&  A^hal- 
tites,  in  Judea,  on  the  spot  where  stood  anciently  the  cities  of  Sodom  and 
Cromonah* 
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time  of  its  appearance  in  Boston,  with  the  intelligence  of  an 
imposition  in  natural  history  lately  practbed  in  Europe,  had 
rendered  many  persons  suspicious  of  the  true  character  of 
this  mummy • — If,  in  addition  to  what  is  stated  above,  any 
farther  confirmation  of  its  genuineness  were  required,  it 
might  be  obtained  from  the  consideration  of  the  facts  that 
the  British  consul  in  Alexandria,  who  selected  it,  must  un- 
doubtedly have  been  an  adequate  judge  in  this  case ;  and 
that  the  fabrication  of  such  a  work  by  the  ignorant  and 
sluggish  inhabitants  of  Thebes,  and  its  Necropolis,  would 
have  been  attended  with  greater  difficulties,  than  the  acqui- 
sition  of  many  mummies  from  the  catacombs. 

Some  mummies  in  the  cabinet  of  Dresden,  which  have 
been  described  by  Winckelman,  corresponded  generally  with 
this ;  but  had  peculiarities  not  unworthy  of  notice.  They 
were  four  in  number;  two  only  are  particularly  described, 
one  a  male,  the  other  a  female.  The  former  bad  its  ban- 
dages painted  with  the  figure  of  a  man  in  the  prime  of 
life,  with  a  curled  beard;  nis  head  enveloped  with  gilded 
bands,  on  which  were  represented  precious  stones.  About 
the  neck,  a  chain  of  gold  was  painted ;  various  other  orna- 
ments in  difierent  parts,  and  the  fingers  were  set  ofi*  with 
rings.  The  feet  and  legs  were  naked,  excepting  that  the 
former  were  covered  with  a  kind  of  sandals.  These  ap- 
pearances designate  the  body  of  a  priest ;  for  it  is  well 
Known  this  order  of  men  were  most  highly  honoured  by 
the  Egyptians.  They  were  the  physicians,  law-givers,  and 
ministers  of  religion  when  alive,  and  on  their  death  their 
bodies  were  treated  with  greater  honours,  and  covered  with 
more  ornaments  than  others.  The  patera  in  the  hand  and 
the  sandals  on  the  feet,  are  especially  appropriated  to  the 
mummies  of  the  priests.- 

The  most  remarkable  thing  about  this  mummy  is  the  in- 
scription on  the  breast  in  Greek  characters,  ET^TXL 
This  inscription,  or  one  very  nearly  like  it,  has  been  found 
in  other  places,  as  an  epitaph  or  a  valedictory  address,  or  the 
conclusion  to  a  letter ;  and  appears  to  mean,  Live  happy ! 
or  perhaps  in  this  instance,  Be  happy !  The  word  is  un- 
doubtedly Greek,  and  a  question  arises,  how  it  should  come 
to  be  placed  on  the  body  of  an  Egyptian  priest.  Winckel- 
man judiciously  suggests  that  this  might  be  the  body  of  a 
Carian  or  Ionian,  who  had  been  naturalized  in  Egypt,  and* 
admitted  to  the  mysteries  of  the  priesthood ;  or  is  it  not  pro- 
bable it  might  be  mtended  to  distinguish  one  of  those  Egyp- 
tians, whom  king  Psammetichus  pTaced  in  the  care  of  the 
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loDians  and  Carians,  settled  in  £g]^pt,  for  the  purpose  of 
having  them  thoroughly  educateam  the  Greek  language  ? 
These,  when  grown  up,  served  as  interpreters,  and  as  some 
of  them  probably  belonged  to  the  order  of  priests,  the  in- 
scription might  be  placed  on  the  body  as  a  mark  of  distinc- 
tion for  this  kind  of  learning. 

All  other  inscriptions  on  the  coi&ns,  the  bandages  and  the 
papyri  of  the  mummies,  are  pure  Egyptian.    The  latter  are 

Snerally,  1  believe,  in  the  common  or  enchorial  characters, 
e   former    in   the  sacred  or   hieroglyphic.      In  the   last 
Quarterly  Review  may  be  found  an  account  of  these  two 
kinds  of  writh)^.    It  appears  that  the  Egyotians  had  two 
kinds    of    writmg,    one    which    was     useu    for    common 
purposes,   and   the  other   sacred.    The   former,  being   in 
most  common  use,  has  been  denominated   encliorialy  from 
.  greek  words  signifying  in  the  country ;  this  is  found  in  the 
manuscripts  or  papyri,  deposited  in  the  coffins  of  mummies, 
and  appears,  when  compared  with  the  other,  to  be  a  sort  of 
running  hand.  '  The  hieroglyphic  or   sacred    characters 
were  employed  for  sacred  and  mysterious  subjects ;  for  in- 
scriptions in  the  temples,  on  the  ooelisks,  and  other  monu- 
ments.   The  hieroglyphic  writing  is  well  known  to  be  sym- 
bolical ;  the  pictures  of  objects  are  by  it  made  to  represent 
words  or  ideas ;  but  as  it  appears  probable  that  in  many  in- 
stances the  same  idea  is  expressed  by  diiOferent  objects,  and 
different  ideas  by  the  same  object,  the  true  meaning  being 
gathered  from  tne  connexion  of  these  objects,  this  writing 
would  be  difficult  to  decypher  even  if  we  understood  the 
ancient  Egyptian  tongue.    The  enchorial  characters  have 
by  some  oTtne  learned  been  thought  to  be  alphabetical,  like 
the  modern  languages  of  Europe ;  but  a  more  close  exami- 
nation shows  that  tney  are  in  many  instances  the  same  as 
the  hieroglyphics,  of  course  there  is  strong  reason  to  be- 
lieve, that  the  enchorial  letters  are  derived  from  and  are 
probably  a  corruption  of  the  hieroglyphics.    We    have 
therefore  no  more  reason  to  expect  to  succeed  in  decypher- 
ingthese  than  the  others. 

The  Rosetta  stone,  discovered  by  the  French  in  Egypt, 
which  fell  into  the  hands  of  the  English,  and  is  now  deposit- 
ed in  the  British  Museum,  contains  a  triple  inscription ;  that 
is,  an  inscription  in  three  different  kinds  of.  characters,  hier- 
oglyphic, enchorial  and  greek.  It  has  been  ascertained, 
that  these  different  inscriptions  are  intended  to  express  the 
same  ideas,  of  course  they  afford  an  opportunity  ofcompar- 
36 
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ifig  thfi  two  first  with  the  last ;  and  in  this  way  the  mean- 
ifig  of  a  considerable  number  of  hieroglyphics  has  been 
satisfactorily  made  out.  Among  them  are  the  names  of 
deities^  kings,  animals,  &c.  A  French  author  has  gone 
so  far  as  to  give  us  an  alphabet  of  Egyptian  letters,  both  en- 
chorial and  hieroglyphic.  Although  these  discoveries  are 
calculated  to  afford  much  gratification  to  the  learned,  it  is 
not  probable  that  they  will  unfold  to  us  any  profound 
views  of  the  literature  and  science  of  Egypt,  as  well  for 
reasons  hinted  at  above,  as  because  all  its  writings,  so 
far  as  we  can  judge,  are  very  limited  in  the  nature  of  their 
subjects. 

The  inscriptions  on  the  cases  of  the  Hospital  mumpiy  are 
altogether  hieroglyphic*  They  are  placed  in  columns,  to 
be  read  from  allove  downward,  and  from  right  to  left. 
No  attempt  has  been  made  to  decypher  them,  from  the  belief 
that  with  our  present  means  this  would  be  impracticable. 
But  as  the  attention  of  the  learned  is  very  much  excited  by 
the  discoveries  already  alluded  to,  and  great  efforts  are  now 
making  to  enlarfe  the  bounds  of  the  knowledge  acquired,  it 
is  not  improbable  that  before  long,  some  part  of  these  in- 
scriptions may  be  understood,  and  their  meaning  unfolded  to 
the  public^ 

Inquiries  have  been  made,  whether  this  mummy  had  ori- 
ffinally  and  natively  the  black  colour  it  now  possesses ;  and 
Uiis  has  led  to  the  ffeneral  question,  what  was  the  national 
colour  and  race  of  tne  ancient  Egyptians  f  The  question  is 
not  easily  answered.  There  are  few  points  m  which  the 
authorities  for  opposite  opinions  are  so  strong  and  distinct. 
The  writings  of  the  Greek  historians  and  poets  are  m  sup- 
port of  the  opinion,  that  the  Egyptians  were  negroes ;  while 
the  paintings,  the  sculptures,  the  mummies,  and  their  appen<- 
dages,  lead  to  a  very  different  conclusion.  These  discordant 
facts  and  authorities  have  caused  a  correspondmg  difference 
of  opinions  among  modern  writers ;  some  of  whom  appear 
convinced  that  this  nation  were  genuine  negroes,  and  others 
consider  the  facts  abundantly  sufficient  to  prove  that  they 
had  no  alliance  to  the  sable  race  of  Africans. 

At  the  head  of  the  authorities  in  support  of  the  opinion 
that  the  Egyptians  were  negroes,  is  to  be  placed  the  histo- 
rian Herodotus,  whose  famous  passage  relating  to  this  point 


.  *  I  had  supposed  9JL  first  that  some  of  thtm  Were  emohonAl  \  but  am  AOW 

satisfied  that  this  is  not  the  fact. 
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is  generally  known.  After  describing  the  expeditions  of 
Sesostris,  he  makes  a  question,  whether,  when  on  his  return, 
he  left  a  part  of  his  army  on  the  river  Phasis,  at  the  eastern 
border  of  the  Black  sea,  and  settled  a  colony,  from  whom 
the  Colchians  were  derived.  For,  says  he,  the  Colchians 
appear  to  be  Egyptians,  and  after  mentioning  some  other 
reasons  for  his  belief,  he  says  it  had  occurred  to  him  that 
this  opinion  was  well  founded,  because  the  Colchians  are  of 
a  "  black  colour  and  wooly  haired."  f^eXayitgoe^  ii6i  md 
ot/X^fipftxcf •  Of  course  it  would  follow  that  the  Egyptians 
were  of  a  black  colour  and  wooUy  haired ;  and  in  another 
instance  he  alludes  to  the  blackness  of  their  complexion. 

In  the  learned  work,  entitled  ^Researches  into  the 
Physical  History  of  Man,"  by  Dr  Prichard,  the  Greek  au- 
thorities are  collected  in  support  of  this  hypothesis.  From 
him  it  appears  that,  besides  what  has  been  cited  from 
Herodotus,  there  are  two  passages  in  iEschylus,  one  in  Pin- 
dar, and  one  in  Lncian,  which  speak  of  the  Egyptians  as 
black  coloured.  The  passage  in  Lucian  does  not,  however, 
appear  to  go  so  far  as  he  thmks ;  it  is  the  description  of  a 
young  Egyptian ; — ^^  besides  beuig  black,  he  had  thick  lips 
and  was  too  slender  in  the  legs,  and  that  his  hair  and  the 
curls  bushed  up  behind,  marked  him  to  be  of  stroik  rankJ" 
We  should  infer  that  if  these  appearances  marked  him  to  be 
of  servile  rank,  the  better  class  of  Egyptians  had  not  these 
marks,  which  were  considered  to  be  aistineuishic^  traits  of 
a  "  servile  rank."  Then  the  better  sort  of  Egyptians  were 
not  black,  but  there  were  among  them  persons  of  this  colour 
who  lived  in  the  capacity  of  slaves.  Such  seems  to  me  to 
be  the  meaning  of  the  passage ;  but  I  leave  to  others  to  de- 
termine whether  this  be  the  most  correct  construction. 

Independently  of  Lucian.  the  authWities  mentioned  above 
seem  to  lead  us  irresistibly  to  the  conclusion  that  the  E^p^ 
tians  were  of  the  negro  race ;  especially  when  it  is  noticed 
that  there  is  not  a  single  ancient  author  to  favour  a  difiereirt 
hypothesis.  This  conclusion  we  should  therefore  adopt, 
were  there  not,  on  the  other  side,  evidences  of  a  different 
character,  derived  from  monuments,  temples,  statues,  sculp- 
tures, paintings,  and  the  Egyptians  themselves,  as  represent- 
ed by  their  mummies. 

In  the  publications  of  Wmckebnan,  Denon,  and  others, 
especiaQy  in  the  great  French  work,  ^Description  dc 
P^ypte,"  there  are  many  hundreds  of  Egyptian  figures  of 
persons  in  every  rank  of  life.  Scarcely  any  of  them  bear 
the  features  of  the  African  race.    The  great  sphinx  near 
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the  pyramids  is  a  remarkable  exception ;  it  is  described  by 
Denon  and  some  others,  as  having  the  African  character ; 
but  the  head  of  the  grand  and  majestic  statue  of  Memnon 
has  not  the  slightest  mixture  of  the  negro ;  and  may  serve 
as  a  contrast  to  the  former.  The  other  figures  with  a  few 
exceptions,  which  will  be  noticed,  are  all  European ;  the 
capitals  of  columns,  the  statues  about  the  temples,  the 
fieures  in  the  tombs,  both  those  m  fresco  and  bas  reliejf,  are 
of  the  same  character.  What  is  perhaps  more  remarkable, 
because  more  distinct,  that  the  painted  figures  of  E^ptians 
are  of  a  red  colour  and  not  black.  This  alone  would  be  a 
very  strong  reason  for  believing  that  the  red  colour  and  not 
the  black,  predominated  amon^  the  Egyptians.  But  we  are 
•more  forcibly  impressed  by  this,  on  lioticing,  in  a  few  in- 
stances, individuals  of  a  black  colour.  Such  are  seen  among 
the  captives  of  king  Psammis,  mentioned  already ;  those 
which  I  have  noticed  are  generally  represented  in  a  state  of 
inferiority  or  punishment.  One  has  his  hands  tied  behind  him 
to  a  post ;  others  are  seen  decapitated ;  but  I  have  not  noticed  . 
any  blacks  among  the  representatives  of  kings  and  heroes. 
The  faces  carved  on  the  coffins  of  our  mummy  are  red;  We 
conclude  that  these  blacks  were  either  captives  or  slaves. 

The  most  convincing  description  of  facts  must  be  derived 
from  the  mummies  themselves.  The  characteristic  marks 
of  the  head  of  the  negro  are  well  known  and  discriminated ; 
the  prominent  jaws,  Tow  forehead,  and  compressed  temples, 
are  among  the  peculiarities  of  this  race,  not  to  be  mistaken; 
Some  writer  has  said  that  we  ought  not  to  expect  to  see  the 
most  strongly  marked  characters  of  the  negro  in  the  Egjrp- 
tian,  but  rather  a  sort  of  transition  head,  intermediate  to 
the  European  and  African  races.  These  would  be  singular 
negroes,  with  a  red  complexion  and  a  form  of  head  like  the 
whites. 

On  examining  the  head  of  our  mummy  we  found  the-  jaws 
not  prominent  like  the  negroe's ;  the  K>rehead  not  slanting 
and  the  breadth  across  the  temples  sufficiently  ample.  The 
remains  of  the  hair  are  not  woolly  but  strait,  and  of  a  yel- 
low colour.  A  mummy  at  Roxbury,  in  the  vicinity  of  Bos- 
ton, belonging  to  Wardf  Nicholas  Boylston,  Esq.  has  a  fine 
conformation  of  head.  This  was  purchased  by  the  pos- 
sessor in  Egypt  and  sent  to  England,  where  being  opened  at 
the  custom  house,  it  was  so  much  exposed  as  to  injure  the 
covering,  and  the  flesh  has  in  a  great  measure  decayed  from 
the  bones.  The  forehead  is  elevated  and  large,  the  jaws 
filled  with  fine  teeth,  not  prominent,  and  the  head  altogether 
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of  the  European  or  Caucasian  form.  The  two  Egyptian 
skulls,  represented  by  the  distinguished  Blumenbach  m  the 
Decades  Cranioruin,  are  also  European*.  The  heads  of 
the  .mummies  in  the  ^' Description  de  PEgypte'^  are  drawn 
off  nearly  full  size  and  with  great  distinctness*  The  com- 
plexion of  these  mummies  is  olive,  the  hair  of  the  female  is 
long,  flowing,  and  handspmely  arranged ;  that  of  the  male  is 
very  much  in  the  style  of  the  hair  of  Roman  heads ;  and 
the  whole  character  of  the  head  and  face  is  more  Roman 
than  African.  The  most  general  and  decisive  facts  are  those 
stated  by  the  celebrated  Cuvier.  ^^  I  have  examined  in  Pa* 
ris  and  m  the  various  collections  of  Europe  more  than  fifty 
heads  of  mummies,  and  not  one  among  them  presented  the 
characters  of  the  negro  or  the  hottentot."  We  have  there- 
fore no  difficulty  in  concluding  that  this  celebrated  people 
were  not  negroes,  that  the  configuration  of  their  heads  was 
European,  and  their  skin  <^  a  red  colour,  like  that  of  the 
Hindoos.  The  few  instances  of  black  figure  and  formation 
are  the  representations  of  slaves  or  prisoners,  brought  to 
Egypt,  as  at  the  present  day  from  the  interior  of  Afirica. 
The  modem  population  of  Egypt  consists  principally,  it  is 
well  known,  of  Arabs,  Turks,  and  of  the  swarthy  Copts,  the 
supposed  descendants  of  the  ancient  Egyptians,  with  a  small 
number  of  black  slaves. 

The  antiquity  of  this  mummy  may  be  a  subject  of  curious 
speculation,  but  we  are  not  to  expect  to  arrive  at  any  very 
precise  conclusions  in  I'egard  to  it,  till  the  characters  on 
the  sarcophagi  have  been  decyphered.  In  the  beginning  of 
this  paper  it  nas  appeared  that  the  operation  of  embalming 
was  performed  at  a  very  early  period  of  Egyptian  history, 
earlier,  than  the  era  of  the  construction  of  the  pyramids, 
and  there  can  be  no  question  it  was  continued  until  the 
conquest  of  Egypt  by  Camby^es.  From  the  foundation  of 
the  monarchy  by  Menes  or  Misraim  the  son  of  Ham  to  the 
time  of  this  conquest  is  about  eighteen  hundred  years.  The 
practice  of  embalming  was  perfectly  established  when  Joseph 


*  Blumenbach  made  a  singular  discoyery  in  r^;afd  to  the  incisor  toetb 
of  some  mummies.  He  says  that  the  crown  of  their,  teeth  instead  of 
being  sharp  is  thick  like  a  truncated  cone  ;  and  that  the  crowns  of  the 
canine  teeth  are  like  those  of  the  grinders.  Snch  forms,  if  it  is  pre- 
tended they  are  original,  are  contrary  to  all  example  and  analogy.  The 
incisor  teeth  of  some  of  the  natives  of  the  South  Sea  Islands  are  filed 
so  as  to  be  pointed ;  and  in  many  heads  of  those  people,  as  well  as  in  the 
aboriginals  of  our  own  country,  the  incisors,  being  worn  down  by  long 
use,  present  the. appearance  described  by  Blumenbach. 
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was  in  Egypt,  in  the  year  of  the  world  ^63,  that  is  six  hun- 
dred years  after  the  foundation  of  the  monarchy  ;  and  it  is 
fair  to  suppose,  that  it  might  have  been  in  use  three  hundred 
years,  that  is,  half  the  term  from  the  first  king  to  that  time.  In 
this  way  we  shall  get  the  number  of  about  fifteen  hundred 
years,  as  the  term  of  the  existence  of  this  practice  down  to 
the  Persian  conquest.  Some  modem  authors  have  believed 
that  at  that  time  a  change  was  made  in  the  national  customs, 
that  the  use  of  embalming,  and  even  the  worship  of  their  gods 
were  totally  abolished.  The  last  opinion  is  evidently  not  well 
founded,  smce  not  only  the  Greeks  adopted  the  Egyptian 
deities  before  and  after  the  conquest  by  Alexander;  but  the 
Romans,  it  is  well  known,  took  a  large  number  of  Egyptian 
gods  into  their  mythology,  and  some  of  them  were  treated 
with  distinguished  favour.  Whether  as  much  can  be  said 
of  the  preservation  of  the  dead  appears  to  me  very  doubt- 
ful. Winckelman  is  strongly  inclined  to  the  affirmative 
opinion,  and  quotes  not  only  Herodotus,  but  Diodorus  Sicu- 
lus  and  Lucian,  in  support  of  his  hypothesis.  The  two  for- 
mer, in  speaking  on  this  subject,  employ  the  present  time, 
as  if  the  custom  were  actually  existing;  but  it  may  be  no- 
ticed that  this  form  of  expression  is  frequently  used  by  them 
in  the  relatk>n  of  customs  which  must  have  ceased  to  exist ; 
as  for  example  in  the  part  of  Diodorus,  immediately  pre** 
ceding  the  passage  where  he  describes  the  operation  of  em- 
balming ;  he  speaks  of  the  Egyptians  as  actually  payine  di-» 
vine  honours  to  their  kin^,  wnen  in  fact  it  is  probable  there 
were  no  kings  existing  m  Egypt  at  the  time  ne  was  there. 
For  he  was  in  that  country,  as  well  as  we  can  judge,  in  the 
time  of  Julius  Caesar  or  of  Augustus ;  before  whom  Egypt 
had  been  repeatedly  in  the  possession  of  the  Romans,  and 
it  does  not  appear  that  the  shadows  of  kings  set  up  by 
this  people  still  existed ;  or  if  they  did,  it  is  not  probable 
they  were  treated  "  as  partakers  of  the  divine  nature,  the 
sources  of  the  greatest  benefits*."  Winckelman  also  cites 
a  passage  from  St  Athanasius  to  this  efiect,  that  ^^  in  Egypt 
they  had  the  practice  of  enveloping  the  bodies  of  pious  men 
in  bandages,  and  especially  the  martyrs,  and  of  keeping 
them  in  their  houses,  as  the  Egyptians  had  done."  It  ap- 
pears quite  as  probable,  that  the  custom  alluded  to  is  rather 
that  which  was  practised  by  the  Jews  and  the  early  Christians^ 
of  simply  swathing  the  bodies  in  bandages;  otherwise  we 
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should  have  had  a  more  frequent  and  distinct  mention  of  so 
remarkable  a  practice  in  the  works  of  the  fathers  of  the 
church.  On  the  whole,  it  seems  probable,  that  the  use  of 
embalming  was  in  a  great  measure  broken  up  by  the  Per- 
sian power,  at  the  period  of  the  conquest,  although  it  might 
have  been  occasionally  employed  to  a  much  later  day. 

The  paintings  and  inscriptions  on  the  sarcophagi  of  the 
mummy  belonging  to  the  Hospital,  with  all  their  accompa- 
niment of  bandages,  sycamore  wood,  and  sacred  beetles,  are 
in  the  purest  Egyptian  style ;  and  although  their  fine  condi- 
tion prevents  us  from  referring  it  to  the  earliest  times,  it 
was  probably  embalmed  before  the  Persian  conquest,  or 
between  this  period  and  that  of  the  acquisition  of  Egypt  by 
the  Macedonians. 

In  adverting  to  the  different  topics,  which  have  seemed  to 
be  connected  with  the  original  subject  of  inquiry,  I  have 
been  led  into  details  not  at  first  contemplated.  The  re- 
mains of  ancient  Egypt  are  like  the  ruins  of  another  world, 
and  excite  the  most  profound  interest  as  well  from  their  an- 
tiauitv  as  their  unparallelled  magnificence  and  sublimity. 
All  that  relates  to  a  people  who  could  erect  such  works, 
and  with  science  so  inadequate  as  we  suppose  them  to  have 
possessed,  is  wonderful :  yet  scarcely  more  so  than  that 
the  very  individual  artificers  should  be  brought  down  in 
person  to  the  present  age.  If  we  could  for  a  short  time 
bring  back  the  spirit  which  once  animated,  and,  according  to 
the  Egyptian  doctrine,  still  inhabits  these  bodies,  what  won- 
ders would  be  revealed ;  but  unless  such  a  miracle  were  to 
happen,  we,  and  the  generations  that  follow  us,  will  be  com- 
pelled to  look  to  a  different  state  of  existence  to  unfold  the 
arts,  the  sciences,  the  history,  and  the  religion  of  this  mys- 
terious nation. 


Art.  XXXUL-^Dtscriptum  ofMu  Perkinses  New  Sitam^En- 

S'ne,  and  of  the  application  of  his  Invention  to  Engines  of  the 
id  Omstractiim.    [Edin.  Phil.  Jour  J] 

We  have  already  communicated  to  our  readers  in  the  two 
last  Numbers  of  this  Journal,  all  the  authentic  information 
whjch  we  could  obtain  respecting  Mr  Perkins's  new  Steam- 
Ennne ;  and  we  have  used  the  utmost  diligence  to  obtain 
such  fiurther  information  as  may,  fai  some  measure,  gratify 
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that  curiosity  which  these  imperfect  notices  have  excited. 
There  never  has  been  in  our  day  an  invention  which  has 
created  such  a  sensation  in  the  scientific  and  in  the  manu- 
facturing world.  The  steam-engine  of  Mr  Watt  had  been  so 
long  considered  as  the  greatest  triumph  of  art  and  science, 
that  it  was  deemed  a  sort  of  heresy  to  regard  it  as  capable  of 
improvement ;  and,  notwithstanding  all  that  has  been  done 
by  Mr  Woolff,  and  other  eminent  engineers,  the  undoubted 
merit  of  their  engines  has  scarcely  yet  been  admitted  by  the 
public.  Under  such  circumstances,  Mr  Perkins's  claims 
were  likely  to  meet  with  various  kinds  of  opposition.  In- 
stead of  hailing  it  as  an  invention  which  was  to  do  honour  to 
the  age  in  which  we  live,  and  to  add  a  new  and  powerful 
arm  to  British  industry,  imperfect  experiments  and  confined 
views  were  urged  agamst  the  principle  of  its  construction, 
the  jealousies  of  rival  traders  were  arrayed  against  it,  imagi- 
nary apprehensions  of  danger  were  excited,  and  short-sighted 
pohticians  sounded  the  alarm,  that  such  an  invention  would 
precipitate  our  coimtry  from  its  lofty  preeminence  among 
the  manufacturing  nations  of  the  world. 

Most  of  these  grounds  of  opposition  have  been  now  remov- 
ed by  direct  experiment.  Mr  Perkins's  engine  is  actually  at 
work.  Its  operations  have  been  witnessed,  and  minutely  ex- 
amined by  engineers  and  philosophers  of  all  kinds ;  and  the 
most  unreasonable  sceptics  have  been  compelled  to  a(:know- 
ledge  the  justness  of  its  principles,  as  well  as  the  ener^^  of 
its  operations.  The  active  and  inventive  mind  of  Mr  rei^ 
kins,  however,  did  not  remain  satisfied  with  this  experiment. 
He  has  discovered  a  method,  which  we  consider  equal  in 
value  to  his  new  en^e,  by  which  he  can  convey  the  bene- 
fit of  his  original  prmciple  to  steam-engines  of  the  old  con- 
struction ;  and  this  has  been  recently  succeeded,  we  are  told, 
by  a  most  extraordinary  discovery,  that  the  same  heat  may 
be  made  to  perform  its  part  more  than  once,  in  the  active 
operations  of  the  engine. 

In  order  to  convey  to  our  reader  some  idea  of  these  great 
inventions,  we  have  obtained  a  drawing,  made  by  M.  Mont- 
golfier /un.,  and  given  in  Plate  III.  which,  though  it  does  not 
represent  the  actual  machine,  yet  contains  such  a  view  of  its 
parts  as  is  necessary  for  understanding  its  principle. 

The  generator,  which  supplies  the  place  of  the  boiler  in 
ordmary  steam-engines,  is  a  cylinder  ABCD,  made  of  gun- 
metal,  which  is  more  tenacious,  and  less  liable  to  oxidation, 
than  any  other.    The  metal  is  about  three  inches  thick; . 
and  the  vessel,  containing  eight  gallons  of  water,  is  closed  at 
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both  ends,  with  the  exception  of  the  five  openings  for  tubes, 
shewn  in  the  figure.  The  generator  is  placed  vertically  in  a 
cylindrical  fiimace  EF,  whose  chimney  b  G,  the  heat  being 
sustained  by  a  pair  of  bellows  H,  wrought  by  the  engine, 
and  conveying  its  blast  in  the  direction  IK  to  !•  •  A  heat  of 
from  400°  to  450°  of  Fahrenheit  is  thus  applied  to  the  gene* 
rator,  which  is  entirely  filled  with  water.  The  valves  in 
the  tubes  m,  n,  which  are  steel  cylinders  working  in  hollow 
steel  pipes,  are  loaded,  the  one  with  37,  and  the  other  with 
35  atmospheres ;  so  that  none  of  them  can  rise  till  the  heat 
creates  a  force  greater  than  the  least  of  these  weights. 

Let  us  now  suppose,  that,  by  means  of  the  compressing 
pump  L,  whose  handle  M  is  wrought  by  the  engine,  water 
is  forced  into  the  generator ;  this  opens  the  valve  above  n, 
loaded  with  35  atmospheres,  and  instantly  a  portion  of  the 
heated  and  compressed  yfdXtt  Jla$ht8  out  in  the  form  of  steam 
of  high  elasticity,  and  of  a  temperature  of  420° ;  and  com- 
municating by  the  steam-pipe  %  2,  2,  with  the  valve-box  V, 
it  enters  the  cylinder  PP,  lying  horizontally,  and  gives  mo- 
tion to  its  piston  PQ,  whicn  performs  200  strokes  in  a  mi- 
nute, and  drives  a  crank  R,  which  gives  a  rotatory  motion 
to  a  fly-wheel,  as  seen  in  the  figure*.  When  the  eduction- 
valve  is  opened,  the  steam,  after  having  produced  its  stroke, 
is  carried  by  the  eduction-pipe  3,  3,  3,  into  the  condenser 
STXY,  where  it  is  condensed  into  water  at  a  temperature  of 
about  320°,  and  under  a  pressure  of  5  atmospheres ;  from 
thence,  by  the  pipe  6,  6,  6,  it  is  drawn  into  the  pump  L, 
whence  it  is  forced  along  the  pipe  4,  4,  4,  to  the  generator, 
thus  performing  a  complete  circuit. 

The  forcmg-pump  acts  with  a  pressure  exceeding  35  at- 
mospheres; consequently,  when  the  water  received  in  it 
from  the  condenser  is  urged  into  the  generator,  it  must  expel 
a  portion  equal  to  itself  in  volume :  this  portion,  as  above 
described,  flashes  instantly  into  highly  elastic  steam.  The 
forcing-pump,  too,  is  so  contrived  as  to  act  with  a  steady 
force,  and,  consequently,  the  expelled  water  must  be  driven 
from  the  generator  in  a  steady  current,  and  thus  steam  of  a 
constant  elasticity  is  supplied  to  produce  the  power. 

Some  philosophers  are  of  opinion,  that  the  heat  of  the 
portion  of  water  which  escapes,  is  of  itself  sufficient  to  main- 

•  The  paraUel  motion  represented  at  PQ,  it  not  the  correct  one  med  by 
Mr  Perkins.  The  piston-rod  is  connected  by  a  flexible  joint,  with  a  sort 
of  carriage  with  four  wheels  at  each  end,  and  working  in  a  strong  hori- 
zontal box  of  steel. 
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tAm  the  steam  at  that  high  degree  of  heat  and  elasticity  with 
which  it  reaches  the  piston ;  and,  consequently,  that  tnis  en- 
gine is  nothing  more  than  a  High  Pressure  Engine.  Other 
persons,  however,  have  supposed,  and  we*  confess  we  are 
among  that  number,  that  the  portion  of  water  which  escapes, 
must  necessarily  carry  off  a  quantity  of  heat  from  the  ad- 
joining stratum  (the  temperature  of  which  may  he  thus  re- 
duced below  the  freezing  point).  But  it  is  more  likely,  that, 
m  virtue  of  some  new  law  of  the  transmission  of  heat  under 
the  combined  conditions  of  elevated  temperature  and  high 
pressure,  while  the  water,  also,  is  forced  to  remain  in  con- 
tact with  the  red  hot  generator,  the  whole  water  in  the 
boiler  may  be  laid  under  requisition  to  furnish  the  discharged 
fluid  with  its  necessary  supply  of  caloric. 

It  is  almost  unnecessary  to  state,  that  the  motion  of  the 
engine  is  produced  by  the  difference  in  elasticity  between 
the  steam  pressing  on  one  side  of  the  piston  and  tnat  press- 
ing on  the  other.  In  the  first  case,  the  steam  recently  pro- 
duced, acts  with  a  force,  say  of  500  lb.  on  the  square  inch, 
while  that  on  the  weak  side,  or  that  communicating  with 
the  condenser,  acts  with  only  70,  the  difference,  or  430  lb., 
being  the  true  power  gained. 

mien  there  is  a  surplus  of  water  in  the  generator,  occa- 
sioned either  by  working  the  forcing  pump  too  violently,  or 
by  too  vehement  a  heat,  the  water  will  escape  by  the  tube  m 
with  a  valve  above,  loaded  with  37  atmospheres,  and  will 
pass  by  the  pipe  5,  5,  5,  into  the  condenser  STXV. 

In  order  to  explain  the  ingenious  manner  in  which  the  pipe 
4,  4,  4,  supplies  the  generator  with  water,  we  must  observe 
that  this  pipe  communicates  with  the  pump  L,  which  is 
wrought  by  the  engine.  This  pump  draws  the  water  by  the 
pipe  6,  6,  6,  from  the  condenser  STXV,  and  returns  it  by 
the  pipe  4,  4,  4 ;  that  is  to  say,  when  the  handle  M  is  drawn 
up,  the  water  rushes  into  the  cylinder  of  the  forcing  pump, 
through  a  valve  in  the  pipe  6,  6,  6,  opening  into  that  cylin- 
der :  This  valve,  of  course,  instantly  closes  when  the  down- 
ward stroke  of  the  pump  is  made,  and  the  water  now  escapes 
through  a  valve  opening  outwards^  along  4,  4,  4 ;  thus  enec- 
tually  cutting  off  all  direct  or  uninterrupted  communication 
between  the  generator  and  the  condenser.  In  order  to  keep 
the  water  in  the  condenser  at  a  pressure  of  five  atmospheres, 
the  blast  of  the  bellows  H  goes  round  the  condenser  STXV ; 
but,  when  it  is  not  sufiicient  for  this  purpose,  cold  water  is 
intrixluced  from  the  reservoir  Z,  by  means  of  the  pipe  7, 7, 7, 
loaded  with  five  atmospheres. 
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From  the  high  elasticity  of  the  steam  employed  in  this 
eDgine,  it  has  ^en  supposed  to  be  very  liable  to  explosion. 
This,  however,  is  a  vulgar  error.  Since  there  is  no  reservoir 
of  steam  exposing  a  large  surface  to  its  expansive  force,  as 
in  the  common  high  pressure  engines,  the  steam  being  g^e- 
rated  only  in  sufficient  quantity  to  produce  each  succeeding 
stroke  of  the  piston,  the  ordinary  source  of  danger  is  en- 
tirely removed.  But,  in  order  to  take  away  all  apprehen- 
sions on  that  subject,  the  induction  pipe  2, 2, 2,  in  which  the 
steam  is  actually  venerated,  is  made  so  strong  as  to  sustain 
an  internal  force  oi  four  thousand  pounds  on  the  square  inch, 
which  is  eight  times  more  powerful  than  the  actual  pressure, 
viz.  500  pounds  on  the  square  inch,  with  which  the  engine 
works.  This  enormous  superabundance  of  strength  is  still 
farther  secured  by  means  of  the  safety-pipe  8,  8,  8,  pro- 
vided with  a  thin  copper  "  safety-bulb"  a  6,  which  is  made 
so  as  to  burst  at  a  pressure  of  1000  pounds  on  the  square 
inch.  In  order  to  satisfy  his  friends  on  this  very  important 
point,  Mr  Perkins  has  repeatedly  urged  the  power  of  the 
steam  to  such  a  decree  as  to  burst  the  copper  bulb  in  their 
presence.  This  time  merely  rends,  or  is  torn  asunder  like 
a  piece  of  paper,  and  occasions  no  mjury  either  to  the  spec- 
tators, or  to  the  apparatus ;  so  that  we  have  no  hesitation  in 
considering  this  engine,  notwithstanding  its  tremendous  ener- 

E'es,  much  more  safe  in  its  operations  than  even  the  common 
w  pressure  engine. 

The  safety  tube  8,  8,  8,  communicates  also  with  the  indi- 
cator c  d,  having  a  dial-plate  c  e,  and  an  index  e  /,  which, 
by  means  of  a  suitable  contrivance  at  v,  v,  indicates  the 
pressure  or  number  of  atmospheres  with  which  the  engine 
IS  working. 

The  cylinder  and  piston  PPQ,  have  been  separated  from 
the  rest  of  the  engine,  for  the  sake  of  distinctness.    Their 

S-oper  position,  however,  will  be  understood  by  supposing 
^  four  lines  9,9 ;  9,9  to  coincide. 

The  engine  which  we  have  now  described,  is  at  present 
performing  actual  work  in  Mr  Perkins's  manufactory.  It  is 
calculated  as  equal  to  a  ten-horse  power,  though  the  cylin- 
der  is  no  more  than  2  inches  in  diameter,  and  18  inches  long, 
with  a  stroke  of  only  12  Inches.  Al  though  the  space  oc^ 
cupied  by  the  engine  is  not  greater  than  6  feet  by  8,  yet 
Mr  Perkins  oonstders  that  the  ftppe^atus  {with  the  exception 
of  the  working  cylinder  PP,  and  piston  PQ,)  is  perfectly 
sufficient  for  a  30*horse  engine.  When  the  engine  performs 
full  work,  it  consumes  only  two  bushels  of  coal  in  the  day. 
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On  the  application  of  Mr  PerJans^s  principle  to  SleamrEngines 
of  the  old  Construction. 

Great  as  the  invention  is  which  we  have  now  described, 
yet  we  are  disposed  to  think  that  the  application  of  the  prin- 
ciple to  old  steam-engines  is  not  less  important*.  When  we 
consider  the  enormous  capital  which  is  at  present  embodied 
in  Great  Britain  in  the  substantial  form  of  steam-engines,  and 
the  admirable  elegance  and  skill  with  which  these  noble  ma- 
chines impel  and  regulate  the  vast  population  of  wheels  and 
pinions  over  which  they  reign,  we  feel  as  if  some  vast  inno- 
vation were  proposed  upon  our  established  usages,  by  the 
introduction  of  Mr  Perkins's  engine.  The  very  idea  that 
these  potentates  of  the  mechanical  world  should  be  displaced 
from  their  thrones ;  that  their  strongholds  should  be  dis- 
mantled ;  their  palaces  demolished,  and  their  whole  affairs 
placed  under  a  more  economical  management,  is  somewhat 
startling  to  those  who  dread  change,  and  admire  institutions 
that  both  work  and  wear  well.  Mr  Perkins,  however,  has 
saved  them  from  such  a  degradation.  He  has  allowed  them 
to  retain  all  their  honours  and  privileges,  and  proposes  only 
to  invigorate  them  with  fresh  influence  and  power. 

In  this  new  system,  the  old  engines^  with  their  boilers^  are 
retained  unaltered.  The  furnaces  alone  are  removed.  Mr 
Perkins  constructs  a  generator  consisting  of  three  horizontal 
tubes  of  gun-metal,  connected  together,  nlled  with  water,  and 
supplied  with  water  from  a  forcing-pump,  as  in  his  own  en- 
gine. This  generator  is  exposed  to  heat  in  an  analogous 
manner,  so  that,  by  means  of  a  loaded  valve,  which  opens 
and  shuts,  the  red  hot  fluid  may  be  constrained  till  forced 
out  of  the  generator  into  the  water  in  the  boilers  of  Bolton 
and  Watt.  By  this  means,  as  much  low  pressure  steam  of 
four  pounds  on  the  square  inch  may  be  generated  by  one 
bushel  of  coals,  as  could  be  produced  in  the  old  engine  by 
nine  bushels.  This  most  important  result,  was  obtamed  by 
actual  experiment. 

Since  these  great  improvements  have  been  effected,  Mr 
Perkins  has  made  a  discovery  that  seems,  in. its  practical 


^  Thia  inyention  appears  to  hare  been  fully  established  by  direct  expe- 
riment, whereas  the  fiew  engine^  with  aU  its  |;reat  promise,  is  still  only 
undeiig^oin^  trial. 
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importance,  to  surpass  them  all.  He  now  entirely  dis- 
penses with  the  use  of  the  condenser,  and  works  the  engine 
against  the  atmosphere  alone ;  and  by  methods  with  which 
we  are  not  acquainted,  and  which  indeed  it  would  not  be 
prudent  for  him  to  disclose  at  present,  he  is  enabled  to  arrest 
the  heat  after  it  has  performed  its  mechanical  functions^  and  ac- 
tually pump  it  back  to  the  generator^  to  unite  toiih  a  fresh  por- 
tian  of  water^  and  renew  its  useful  labours*  In  an  operation 
like  this,  a  considerable  portion  of  the  heat  must  still  be 
lost,  but  the  wonder  is  that  any  should  be  saved ;  and  we 
venture  to  say,  that  the  most  sanguine  speculator  on  the  om- 
nipotence of  the  steam-engine,  never  dared  even  to  imagine 
the  possibility  of  such  an  invention. 

We  are  well  aware,  that,  in  announcing  this  discovery, 
we  are  exposing  ourselves  to  the  criticisms  of  those  whose 
belief  is  naturally  limited  by  their  own  experience ;  but  it 
is  satisfactory  to  know,  that  Captain  Basil  Hall,  (whose  ac- 
count of  Mr  Perkins's  discoveries  and  inventions,  as  deliver- 
ed before  the  Royal  Society  of  Edinburgh,  gave  such  uni- 
versal satisfaction,)  has  been  entrusted  with  Mr  Perkins's 
discovery,  and  that  he  speaks  confidently  of  the  soundness 
of  its  principles,  as  well  as  the  practicability  of  its  appli- 
cation*. 

We  cannot  quit  this  subject,  without  congratulating  the 
country  on  the  brilliant  prospects  with  which  these  inven- 
tions promise  to  invest  all  our  national  concerns.  At  any 
period  of  the  history  of  British  industry,  they  must  have  ex- 
cited the  highest  expectations ;  but,  originating  as  they  have 
done,  when  our  commerce,  our  manufactures,  and  our  agri- 
culture, the  three  stars  of  our  national  prosperity,  have  just 
passed  the  lowest  point  of  their  orbit,  and  quitted,  we  trust 
for  long,  the  scene  of  their  disturbing  forces,  we  cannot  but 
hail  them  with  the  liveliest  enthusiasm,  and  regard  them  as 
contributing,  to  ensure  the  preeminence  of  our  industry,  to 
augment  the  Ti^ealth  and  resources  of  the  nation,  ana,  by 
giving  employment  to  idle  hands,  and  direction  to  idle  minds, 
to  secure  the  integrity  and  the  permanence  of  our  national 
institutionst* 


*  After  the  lOth  June,  Mr  Perkins,  whose  address  is  Perkins  and  Com- 
pany, 41,  Water  Lane,  Fleet  Street,  is  ready  to  take  orders  for  his  New 
&igines,  and  his  apparatus  for  producing  low  pressure  steam  for  working- 
the  ordinary  engines.  The  price,  we  belieye,  of  the  new  engine,  is  only 
haif  that  of  Bolton  and  Wattes,  with  cne'third  of  the  lavingi  of  fuel  for  a 
period  of  years,  which  we  hare  not  heard  stated. 

t  I^is  due  to  the  truth  and  candour  of  philosophical  history,  to  mention. 
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Remarki  on  the  Precedit^  Account* 
(By  the  Editon  of  the  Boston  Journal.) 

No  account  of  the  late  celebrated  invention  of  Mr  PerkinS| 
"written  by  that  gentleman  himself,  havbg  ^et  reached  ns, 
yre  have  extracted  the  above  from  the  Edmburdi  Journal 
although  it  has  been  already  reprinted  in  several  of  the  news- 
papers. It  will  be  perceived  that  the  en^ne  here  described, 
differs  from  the  common  condensing  or  low  pressure  endne, 
in  being  calculated  for  steam  of  great  elastic  force,  and  from 
the  common  high  pressure  enrine,  in  being  furnished  with  a 
condensing  apparatus.  Another  essential  characteristic  of 
this  machme  is,  that  the  generator  or  boiler  is  used  fiill  of 
)^ater  and  the  steam  formed  in  the  induction  pipe,  which,  in 
this  view,  may  be  considered  as  part  of  the  cavity  of  the 
cylinder ;  whereas,  in  all  other  engines  the  steam  is  formed 
in  the  boiler  itself,  a  space  being  left  for  that  purpose  imme- 
diately above  the  water. 

There  is  a  peculiarity  In  the  condensation  of  the  steam,  well 
worthy  of  notice.  It  will  be  remembered,  that  the  condenser 
of  the  common  engine  is  a  vessel  in  which  a  vacuum  is 
constantly  mamtained  ;  the  steam  which  passes  into  it  being 
condensed  by  cold  water,  and  the  atmospheric  air  which  is 
extricated  from  the  water  by  boiling  and  passes  over  with 
the  steam,  being  drawn  out  from  the  condenser  by  an  air 
pump  worked  by  the  engine.  In  the  condenser  of  Mr  Per- 
kinses engine,  it  seems  no  vacuum  is  formed,  but,  on  the  con- 
trary, it  IS  filled  with  steam,  or  perhaps  air,  and  with  water 
of  the  temperature  of  320°,  and  thereiore  capable  of  forming 
steam  of  at  least  70  lb.  per  inch  elastic  force.  On  opening 
the  communication  between  the  cylinder  and  the  condenser 
after  each  stroke  of  the  engine,  so  much  of  the  steam  in  the 
cylinder,  which  it  will  be  remembered  has  an  elastic  force 
greatly  exceeding  70  lb.  per  inch,  rushes  into  the  condenser 
as  is  suflScient  to  reduce  tne  force  of  the  remaining  quantity 
to  70  lb.  per  inch ;  and  this  also  is  driven  into  the  condenser 
by  the  returning  piston.  This  new  supply  of  steam  to  the 
condenser  is  there  either  deposited,  in  the  form  of  water,  or 
causes  the  deposition  of  a  volume  equal  to  itself  of  the  steam 


that  Mr  Perkins  ii  not  our  countryman ;  but  the  ag;e  of  jea]oua7  a^faintt 
America  has  happily  gone  past,  and  we  hail,  with  sincere  pleasure,  any 
circumstance  which  contributes  to  the  scientific  renown  of  our  great  de- 
•cendanU,  and  companions  in  freedom  and  intelligence. 
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already  in  the  condenser.  This  follows  from  the  fact*  that 
the  density  of  steam  bears  a  relation  to  its  elastic  force ;  con* 
quently,  anincrease  of  density  beyond  that  answering  to  the 
elasticity  supported  by  the  temperature  of  the  condenser,  must 
be  followed  by  such  deposition.  This  form  of  apparatus  and 
mode  of  workine,  frees  the  engine  from  the  air  pump  and  its 
appendages,  as  all  the  permanently  elastic  fluid  derived  from 
the  boiling  water  can  escape  by  the  valve  in  the  pipe  7, 
through  which  it  must  be  driven  whenever,  by  accumulating, 
its  elastic  force  exceeds  5  atmospheres ;  and  tne  water  formra 
by  the  condensation  of  the  steam  is  again  returned  to  the 
generator  by  the  forcing  pump. 

There  is  to  us,  something  so  inexplicable  in  the  formation 
of  the  steam  in  the  cylinder  or  induction  pipe,  that  were  the 
evidence  of  the  actual  performance  of  the  engine  less  full  and 
clear,  we  should  doubt  whether  it  would  take  place  in  the 
manner  stated.  A  small  portion  of  cold  water  being  driven 
into  the  generator,  forces  an  equal  portion  of  the  heated  and 
compressed  water  contained  in  that  vessel  to  pass  the  valve 
above  n,  where  it  jlashts  into  steam.  The  fact  that  a  great 
quantity  of  heat  is  required  by  water  to  enable  it  to  pass  from 
tne  liquid  to  the  vaporous  form,  is  familiar  to  every  one. 
Whence  then,  in  the  present  case,  can  this  caloric  for  the 
supply  of  latent  heat  be  derived  ?  It  seems  to  us,  that  the 
only  possible  way  m  which  it  can  be  supplied,  is  indeed  from 
**  the  operation  of  some  new  law,''  as  stated  in  the  preceding 
account,  hj  which  **  the  whole  water  m  the  boiler  is  laid  un- 
der requisition."  Yet  there  are  mechanical  obstacles  in  this 
case  to  the  operation  of  such  a  law,  if  it  exists,  which  would 
seem  insuperable  ;  for  the  valves  above  m  and  n  are  loaded, 
the  first  with  37  and  the  second  with  35  atmospheres.  Now, 
water  being  injected  into  the  generator,  the  valve  above  n  is 
raised  by  3ie  heated  water  which  is  displaced  by  the  injec- 
tion. Let  us  suppose  the  first  atom  of  this  water  which 
passes  the  valve  n,  to  be  instantly  formed  into  steam  hav- 
ing an  elastic  force  of  but  3  atmospheres.  This  steam 
acting  against  the  loaded  piston  in  one  direction,  reacts  upon 
the  upper  side  of  the  valve  with  its  whole  force.  The  load 
of  the  valve  at  n  is  now  38  atmospheres,  whereas  that  at  m 
is  but  37.  We  should  now  suppose  that  the  valve  at  u  would 
close  and  the  remainder  of  the  water  to  be  ejected,  would 
pass  through  m.     Could  we  even  suppose  a  sufficient  quan- 


*  See  Robison^s  Mediamcftl  Phflosopliy,  Art.  Steam  Engine. 
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tity  of.  water  for  the  formation  of  a  full  cylinder  of  steam, 
were  to  pass  the  valve  n  before  any  portion  of  it  assumed  the 
vaporous  form,  we  have  another  and  equal  difficulty :  as  in 
this  case,  on  the  formation  of  the  first  inch  of  steam,  the 
valve  being  closed  by  the  expansion  of  this  steam,  as  in  the 
preceding  instance,  the  communication  between  the  water 
above  the  valve,  not  formed  into  steatn,  and  that  in  the  gene- 
rator, is  interrupted,  and  the  required  heat  can  only  be  trans- 
mitted slowly,  as  it  must  be  conducted  through  the  substance 
of  the  valve. 

It  is  worthy  of  remark,  that  no  loaded  valve  or  mercurial 
eauge  is  represented  in  the  drawing,  by  which  the  force  of 
tne  steam  in  the  induction  pipe  or  under  the  piston  can  be 
ascertained.  For  the  valves  above  m  and  n,  and  the  index  e 
/,  show  merely  the  force  with  which  the  injecting  pump  is 
worked,  and  cannot  indicate  at  all,  the  elastic  force  of  the 
steam  as  it  is  formed,  and  it  will  be  perceived,  by  reference 
to  the  plate,  that  the  valves  m  or  n,  may  be  raised,  or  the 
safety  Tbulb  a  6,  rent,  simply  by  the  injection  of  cold  water. 
Some  apparatus  to  determine  the  actual  force  of  the  steam 
formed,  would  have  been  the  more  satisfactory,  as  no  preced- 
ing experiments,  of  which  we  have  been  able  to  find  any  no- 
tice, have  assigned  a  force  of  500  lb.  per  inch  area  to  steam 
of  420^  Fah.,  the  temperature  which  the  steam  in  this  engine 
Is  said  to  possess*.  Direct  experiments  to  ascertain  the  im- 
portant fact  of  the  elastic  force  of  steam,  have  not,  we  be- 
lieve, been  made  at  temperatures  higher  than  320® ;  and  al- 
though the  law  by  which  the  force  is  increased  as  the  tem- 
perature is  elevated,  has  not  been  expressed  in  any  formula 
so  accurately  as  to  deserve  perfect  confidence  when  carried 
far  beyond  tne  limits  of  experiment,  yet  a  mere  inspection  of 
the  numbers  representing  the  forces  of  different  tempera- 
tures, as  found  by  experiment,  show  such  a  relation  between 
them  that  it  appears  easy  to  assign,  without  any  great  error, 
the  force  for  a  temperature  a  little  beyond  those  at  which 
experiments  have  been  made. 

Of  the  several  formulas  which  we  have  seen,  that  of  Mr 
Creighton,  of  Sohot,  gives  the  most  rapid  increase  of  elastic 
force  as  the  temperature  ascends.     Thus  the  elastic  force 


*  Mr  Erans,  indeed,  assigns  it  eyen  a  higher  force.  Bat  his  conclusions 
are  founded  on  the  presumption  that  the  force  of  steam  increases  in  a  geo- 
metrical progression,  its  temperature  heing  increased  in  arithmetical. 
This,  considering  Fahrenheit's  scale  as  measuring  equal  increments  of 
heat,  is  manifestly  contradicted  bj  all  experiments. 

t  TUloch's  Magazine,  vol.  63,  p.  266. 
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for  300^  will  be  found  from  Mr  Crei^hton's  formula  equal  to 
a  column  of  mercury  142  inches  high*  Dr  Ure'*',  whose 
experiments,  compared  with  others,  gave  remarkably  high 
forces,  found  the  force  for  the  same  temperature  139  mches, 
and  Mr  P.  Taylort  found  it  but  133  inches. 

We  find,  however,  thai  even  Mr  Creighton's  rule  gives 
steam  of  420%  an  elastic  force  equal  to  only  723  inches  of 
mercury,  or  36 1  lb.  nearly,  on  each  square  inch*  The  same 
rule  determines  the  force  of  steam  of  320%  to  be  192  inches 
or  96  lb*  per  inch  area.  This  exceeds  that  assigned  for 
the  same  temperature  in  the  preceding  account.  If  these 
numbers  truly  represent  the  forces  at  the  stated,  tempera- 
tures of  the  steam  on  the  opposite  sides  of  the  piston  of  Mr 
Perkms^s  engbe,  the  actual  force  of  the  stroke  would  be 
26^  lb.  on  each  inch  of  the  piston,  instead  of  430  lb.  as 
stated  in  the  Edinburgh  Journalit* 

We  had  supposed,  iieretofore,  that  whatever  advantages 
were  to  be  dcnved  from  this  invention,  they  would  in  some 
way  or  other  be  referable  to  "  high  steam ;"  but  this,  it  ap- 
pears from  the  second  part  of  the  account,  is  not  true  in  fact. 
For,  from  this,  the  corner  stone  of  the  edifice  is  in  the  mode 
of  forming  the  steam,  or  rather,  in  th^  circumstances  under 
which  the  water  is  placed  when  heating,  and  it  seems  that 
heat  may  be  transmitted  much  more  perfectly  to  water  in 
vessels  full  of  that  fluid,  than  it  can  be  when  the  vessels  are 
partly  filled  with  steam.  The  difierence  being  as  nine  to 
one  in  favour  of  the  former  condition.  This  important  dis- 
covery is  applicable  U^  other  purposes  than  the  steam-engine, 
and  we  perceive  that  Mr  Perkins  has  already  taken  a  patent 
founded,  we  presume,  upon  it  for  heating  rooms. 

The  only  circumstance  in  which  water  in  the  common 
engine  boiler,  can  differ  from  the  same  fluid  in  close  tubes, 
to  which  Mr  Perkins  proposes  to  apply  the  fire,  appears  to 
be  this :  the  steam  formed  at  the  bottom  of  the  common 
boiler,  is  constantly  rising  through  the  water  to  the  space 


•  Diet,  of  Chem.  art.  Caloric. 

t  TiUoch^B  Magazine,  vol.  60,  p.  453. 

X  Biot  Traits  de  Physique  tome  1,  p.  531,  states  Uie  force  for  IW*  Cen- 
te^rade,  eqaal  to  S66*^  Fah.  at  75  inches.  Crei^hton^s  formula,  for  the  same 
temperature,  g^ves  32  inches.  Biot  iiioug^ht  his  method  unworthy  of  con- 
fidence at  temperatures  higrher  than  130  cent,  and  it  is  right  to  notice  has 
observation  ;  that  such  formulas  are  never  any  thing  more  than -approxima- 
tions. By  Dr  Ure^s  method  of  calculating,  the  elastic  force  for  420®  Fah. 
amounts  to  no  more  than  361  inches;  alK^ut  half  the  amount  given  from 
Mr  Creighion. 
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assigned  it  in  the  upper  part  of  the  vessel ;  whereas  in  close 
tubes yiiW  of  water,  no  steam  being  formed,  very  little  inter- 
nal action  takes  place.  These  two  conditions  appear  to.  be 
precisely  those  of  water  when  boilmg,  and  of  water  merely 
heating,  at  a  temperature  below  the  boiling  point.  Thus 
the  advantages  of  Mr  Perkinses  method  seem  to  depend  on 
this :  that  water  placed  over  a  fire  without  being  suffered  to 
boil,  will  receive  more  heat  in  a  given  time,  than  it  can 
receive  when  in  a  state  of  ebullition.  Now  according  to 
one  of  the  experiments  of  Dr  Black*,  a  heat  which  raised 
water  from  50^  to  the  boiling  point,  in  4  minutes,  caused 
it  all  to  boil  off  by  being  continued  20  minutes  longer ; 
and  from  the  experiments  of  Mr  Wattt  four  parts  of  steam, 
of  the  temperature  of  212%  will  raise  at  least  20  parts  of 
water,  from  50%  to  the  boiling  point.  If  we  connect  these 
experiments  together,  we  find  that  the  water  receives  heat 
from  a  given  fire  with  the  same  rapidity  before  it  begins  to 
boil,  and  whUe  boiling.  For  in  Dr  Black's  experiment,  sapr 
an  ounce  of  water,  not  in  a  boiling  state,  was  heated  162^  m 
4  minutes,  it  then  began  to  bou,  when  according  to  Mr 
Watt,  the  steam  formed  in  each  succeeding  4  minutes,  con- 
tained heat  enough  to  raise  the  temperature  of  another 
ounce  of  water,  162^  We  should  think  it  difiicult  to  re- 
concile the  facts  apparently  established  by  these  experi- 
ments, with  that  of  any  great  saving  of  fuel  from  the  use  of 
the  tubes  of  Mr  Perkms.  Yet,  firom  the  confident  manner 
in  which  it  is  asserted,  that  such  saving  has  been  proved, 
we  certainly  are  not  permitted  to  doubt  it;^.  T. 


Ktw  Work  on  Crystallography. — ^We  have  Just  received  a 
copy  of  Mr  Brooke's  new  work,  entitled,  **  A  Familiar  Intro- 


•  BlacVB  Lectures,  vol.  I,  p.  151. 

t  Thomson^B  ChemiBtry,  toL  1,  p.  101,  and  Black^a  LectorcB,  vol.  1, 
p.  166. 

X  The  deposition  of  salts,  which,  formings  a  crust  on  the  surface  of  the 
common  boiler,  prevent  the  free  transmission  of  heat,  would  not  probably 
take  place  in  the  tubes  of  Mr  Perkins.  This  however  does  not  appear  to 
have  been  considered  as  of  any  striking'  advantage,  not  being  mentioned 
in  the  account. 
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duction  to  Crystallography,  including  an  explanation  of  the 
principle  and  use  of  the  goniometer.  With  an  Appendix, 
containing  the  mathematical  relations  of  crystals ;  rules  for 
drawing  theu*  figures ;  and  an  alphabetical  arrangement  of 
minerals,  their  synonymes,  and  primary  forms.  Illustrated 
by  nearly  400  engravings  on  wood.  By  Henry  James 
Brooke,  F.  R.  S.  &c."  This  work  is  peculiarly  adapted  to 
the  use  of  students  in  mineralogy,  and  will  be  found  exceed- 
ingly valuable.  The  first  part  is  devoted  to  the  definitions 
of  the  terms  employed  in  the  description  of  crystals,  which 
are  given  in  a  peculiarly  distinct  and  intelligible  manner, 
and  are  amply  illustrated  b}r  diagrams.  The  principle 
upon  which  the  reflective  goniometer  of  Dr  Wollaston  is 
constructed,  and  the  application  of  this  elegant  instrument 
are  so  folly  and  clearly  explained,  that  the  opinion  of  its 
use  being  attended  with  difficulty  is  wholly  removed.  In 
rendering  the  first  part  of  his  work  quite  elementary,  Mr 
Brooke  has  enabled  the  young  mineralogist,  even  if  unac- 
quainted with  the  rudiments  of  geometry,  to  make  very  con- 
siderable advances  in  the  science  of  crystallography.  Those 
who  are  not  in  the  habit  of  mathematical  investigations,  and 
who  cannot  avail  themselves  of  the  theory  of  decrements  in 
tracing  the  relation  between  the  secondary  and  primary 
forms  of  crystals,  will  derive  great  assistance  firom  the  ^  ta- 
bles of  modifications  of  the  primary  forms^^  in  the  eleventh 
section.  These  will  enable  them  to  compare  all  the  classes 
of  simple  secondary  forms  with  each  otner,  and  with  their 
respective  primary  forms,  and  will  present  a  general  view  of 
all  the  known  classes  of  the  primary. 

The  14th  section  contains  a  full  ei^planation  of  the  sym- 
bols used  in  the  description  of  the  secondary  forms  of  crys- 
tals, and  of  the  method  of  applying  them. 

In  the  Appendix  Mr  Brooke  has  given  an  outline  of  the 
method  of  applying  the  theory  of  decrements  to  determine 
the  relations  between  the  secondary  and  primary  forms, 
and  of  calculating  the  laws  of  decrement.  In  these  calcu- 
tions  he  has  substituted  spherical  for  plane  trigonometry. — 
[J.  W.  W.] 

Phillipis  Mineralogy. — We  learn  with  pleasure  that  the 
third  eaition  of  Mr  Phillips's  work  on  mineralogy  is  to  be 
republished  in  this  country  with  an  appendix,  by  Mr  J. 
Griscom,  containing  the  localities  of  American  minerals. 
Mineralogists  throughout  the  country  will,  we  trust,  forward 
to  Mr  Griscom,  as  requested  in  his  circular  letter,  early  no- 
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tices  of  new  localities.     The  work  of  Mr  Phillips  is  a  com- 
panion to  that  of  Mr  Brooke. — [J.  W.  W.] 

Composition  for  sheathing  the  bottoms  of  vessels^  roofing  ike 
tops  of  houses^  fyc. — A  patent  has  been  obtained  in  England 
for  a  metallic  composition  to  be  formed  into  plates,  appli- 
cable to  the  covering  of  ships'  bottoms,  and  the  roofing  of 
houses,  or  any  places  subject  to  the  action  of  sea-water,  the 
air,  or  of  the  weather  generally.  These  plates  are  com- 
posed of  tin,  lead,  and  zinc.  A  certain  quantity  of  lead  is 
to  be  first  melted,  to  which  twice  that  quantity  of  tin  is  to 
be  added ;  this  composition  is  cast  into  small  lumps  of  any 
convenient  size,  and  the  lumps  are  added  to  three  times  the 
quantity  of  zinc  melted  in  a  distinct  vessel.  The  mixture  is 
cast  into  cakes  about  eight  .inches  broad,  ten  inches  long, 
and  three-quarters  of  an  inch  thick.  These  cakes  are  after- 
wards to  be  rolled  or  hammered  out  into  plates. — [See  Lond. 
Joum.  Jio.  30.] 

Method  of  obtaining  Iron  from  Slags  and  Cinders. — A  patent 
has  been  taken  out  in  England  for  a  mode  of  extracting  pure 
metal  from  the  slags  or  refuse  of  iron  produced  by  its  ordi- 
nary working.  The  process  consists  in  reducing  the  slag  to 
small  pieces,  and  then  mixing  it  with  certain  quantities  of 
fluate  of  lime ;  the  proportions  must  depend  upon  the  quality 
of  the  slag,  but  about  five  or  six  parts  of  the  lime  will  gen- 
erally answer.  The  mixture  is  to  be  moistened  with  water, 
in  order  to  bring  the  parts  into  more  immediate  contact.  It 
is  then  to  be  treated  in  the  usual  manner,  and  the  fusion  con- 
tinued or  repeated  according  to  the  purity  of  the  slag. 
The  iron  obtained  is  said  to  be  of  excellent  quality. 

Matrix  of  the  Diamond. — Mr  Heuland,  in  a  letter  to  the 
Geological  Society  of  London  has  described  two  speci- 
mens, the  first  of  which  is  a  conglomerate  of  oxide  of  iron, 
with  small  waterwom  quartz  pebbles,  containing  a  diamond. 
This,  which  is  termed  in  South  America  Cascdlhao^  Mr 
Heuland  considers  of  alluvial  origin.  The  other  specimen, 
from  Pereira  in  Brazil,  is  a  very  small  brilliant  dodecahe- 
dral  diamond,  surrounded  by  skorodite  or'  cupreous  arse- 
niate  of  iron,  in  a  gangue  or  matrix  of  massive  oxide  of 
iron  (Werner's  brown-iron-stone.)  This  oxide  of  iron  forms 
veins  or  beds,  25  feet  deep,  resting  on  chlorite  slate,  in  the 
mountains  near  Pereira.  That  it  is  the  true  matrix  of  at 
least  the  Brazilian  diamond,  appears  confirmed  by  the  lo- 
cality where  diamonds  have  not  before  been  discovered, 
by  its  being  accompanied  by  the  arseniate  of  copper,  and 
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by  the  difference  of  this  oxide  of  iron  from  that  in  the  Cu- 
cdlhao^  which  is  neither  earthy,  granular,  or  in  water-worn 
particles. — [Pfci/oj.  ^Afog.] 

Wemerian  Society. — At  a  late  meeting  of  the  Wemerian 
Natural  History  Society  of  Edinburgh,  Professor  Jameson 
read  an  account  of  a  remarkable  thunder  storm  in  Scot- 
land, in  the  course  of  which  all  surrounding  objects  as- 
sumed the  colour  of  copper.  He  also  laid  before  the  society 
the  skeleton  and  stuffed  sldn  of  the  Dugong  of  Singapour, 
an  animal  allied  to  the  porpoise,  and  which,  when  it  raises 
its  head  and  upper  extremities,  containing  protuberant 
mammse,  above  the  water,  may  probably  have  given  rise 
to  the  fable  of  the  Indian  mermaid. — [£a.  Philos.  JourJ\ 

Discovery  of  a  J^em  Alphabet. — The  Gazette  of  Bomoay 
contains  an  account  of  the  late  discovery  of  an  alphabet  in 
the  east,  which  gives  a  key  to  the  ancient  inscriptions  found 
in  the  caverns  of  India,  and  consecrated  in  the  religion  of 
India,  such  as  those  of  Elephanta,  Keneri,  &c.  It  may  be 
hoped  also  by  this  means  to  learn  their  signification,  their 
dates,  their  usage,  and  origin. — [Rev.  Ency.  J^o.  50^  p.  397.] 

Land  Slip.'}--On  the  38th  of  August,  about  three  o'ctock 
in  the  afternoon,  the  inhabitants  of  the  village  Hayotte,  in 
the  parish  of  Champlais  (L.  C.)  were  alarmed  by  the  fol- 
lowmg  extraordinary  occurrence :  A  tract  of  land  containing 
a  superficies  of  207  arpents  (166  acres)  was  suddenly  moved 
from  a  distance  of  5  or  6  arpents  (about  360  yards)  from  the 
water's  ed^,  and  precipitated  into  the  river  Champlaint 
overwhelming  in  its  progress  bams,  houses,  trees,  and  what* 
ever  else  lay  in  its  course.  The  earth  thus  removed  dam- 
med up  the  river  for  a  distance  of  36  arpents.  The  effect 
was  instantaneous,  and  accompanied  by  an  appalling  sound ; 
a  dense  vapour,  as*  of  pitch  and  sulphur  filled  the  atmos- 
phere, oppressing  those  who  witnessed  this  awful  con- 
vulsion almost  to  suffocation.  A  man  who  was  on  the 
ground  at  the  time,  was  removed  with  it  to  a  considerable 
distance,  and  buried  up  to  the  neck;  he  was  extricated 
from  his  perilous  situation  without  sustaining  any  serious 
injury.— [Quebec  Gazette.] 

Plants  from  Rio  Janeiro. — The  Botanic  Grarden,  at  Cam- 
bridge, has  been  enriched  with  a  valuable  donation  from 
George  Brown,  Esq.  of  Beverly,  consisting  of  three  large 
boxes  of  plants  obtained  by  him  from  the  Royal  gardens  at 
Rio  Janeiro,  among  which  are  the  Artocarpus  or  bread 
fruit ;  the  Cinnamon ;  the  Camphor-tree ;  the  Clove ;  the  Black 
Pepper ;  Crinunus,  a  new  yam  from  Angola ;  a  seedless  va- 


SOS  Qeneral  Intdligence. 

riety  of  the  Orange ;  the  Lime-tree ;  several  species  of  Epi- 
dendrum  and  Tillandsia ;  together  with  several  bulbs,  not 
yet  known. 

Mr  Brown  has  also  presented  a  very  extensive  and  in- 
teresting collection  of  seeds,  and  has  offered  to  obtain  for 
the  garden  any  Brazilian  seeds  which  may  be  requested. 
SardawOlite, — M*  G.  Nordenskiold,  Elsq.  has  eiven  the  name 
Sordawalite  to  a  mineral  from  Finland.  It  has  a  greenish 
or  greyish  black  colour,  and  is  somewhat  like  coal  in  ap- 
pearance. -It  resembles  the  black  garnet  of  Lapland,  and 
,  was  regarded  as  massive  melanite. 

It  is  as  hard  as  ^lass,  with  a  conchoidal  fracture,  and 
vitreous  lustre  inclining  to  semi-metallic.    It  is  opaque  and 
brittle.     Spec.  grav.  2,530. 
On  long  exposure  to  the  atmosphere  it  becomes  reddish. 
Occurs  in  primitive  country. 
Is  partly  soluble  in  muriatic  acid. 
It  is  composed  of 

Silica  *        •        *        -        49.40 

Alumina  ...  13.80 

Peroxide  of  iron  -        -         1 8. 1 7 

Magnesia  -        .        .  io,67 

Phosphoric  Acid  ,-        •  2.68 

Water  -       -  -     -  4.38 

99.10 
Ackmite. — ^Berzelius  has  given  the  name  Achmite  (from 
«XM^,  a  paini)  to  a  new  and  very  remarkable  substance  from 
Egen,  in  the  south  of  Norway.    It  is  found  crystallised  in 
nodules  of  quartz,  disposed  in  granite,  and  the  crystals  ap- 
pear to  radiate  from  the  granite,  into  the  quartz.    External- 
ly it  has  a  dark  brown  colour,  inclining  to  red,  and  in  the 
fracture  greenish-black.    It  is  feebly  translucent,  and  scratch- 
es glass.    Its  specific  gravity  is  3.24.     Its  form  is  a  rhom- 
boidal  prism,  with  truncated  ed^es  and  very  acute  summits* 
It  melts  before  the  blowpipe  into  a  black  globule. 
According  to  the  analysis  of  Berzelius,  it  contains 
Silica  ....        55.25 

Oxide  of  Iron    -        -        •        -31.20 
^  Oxide  of  Manganiese      -        -  1.08 

Lime 0.72 

Soda 10.40 

98.65 


(  305  ) 


(Continued  from  p.  204.) 


Aet.  XXXiV. — Remarks  on  the  Increase  of  the  Population  of 
the  United  States,  and  Territories  of  iN'orth  America^  toith 
Original  Tables,  deduced  from  the  American  Population  Re* 
turns,  to  illustrate  the  various  Rates  of  Increase  in  the  White 
Population  and  Slaves,  and  also  the  comparative  degrees  in 
mhich  Agriculture,  Commerce,  and  Manufactures  preoaiL 
By  George  Harvet,  Esq.  Member  of  the  Astronomical 
Society,  &c.  Communicated  by  the  Author*  [£dm. 
PhiL  Jour.'] 


Every  lover  of  humanity  necessarily  feels  an  interest  in 
the  condition  of  that  class  of  our  fellow  men  who  are  doomed 
to  spend  the  long  range  of  a  miserable  existence  in  a  state 
of  slavery.  The  heart  sympathises  with  their  misfortunes, 
and  we  eagerly  embrace  every  opportunity,  which  is  likely 
to  throw  even  but  a  feeble  and  uncertain  light  on  their  un- 
happy condition.  The  returns  of  the  slaves  contained  in 
the  American  Population  Tables,  are  probably  the  only 
sources  from  which  any  satisfactory  information  can  be 
drawn,  to  illustrate  this  very  important  subject. 

It  has  been  already  remarkea,  that  in  the  enumerations  of 
the  American  people,  prior  to  the  census  of  1820,  the  slaves 
were  thrown  into  one  mass,  without  any  distinction  as  to  their 
sexes,  and  much  less  any  divisions  relating  to  their  ages.  In 
the  census  of  1820,  however,  these  very  important  particu- 
lars were  attended  to ;  the  males  being  separated  from  the 
females,  and  each  sex  divided  into  the  four  classes  alluded 
to  at  the  commencement  of  the  paper.  It  was  observed  also, 
at  the  same  time,  as  a  circumstance  much  to  be  regretted, 
that  the  ages  of  the  slaves  do  not  entirely  correspond  with 
the  classes  into  which  the  free  males  and  females  were  di- 
vided; and  that,  therefore,  many  interesting  comparisons 
which  might  othervrise  have  been  made,  with  the  white  part 
of  the  population,  could  not,  under  the  present  circumstances, 
be  instituted.  It  would  have  been  interesting,  for  example, 
to  have  been  enabled  to  compare  the  slave  population  under 
ten  years  of  age,  with  the  free  white  population  of  the  same 
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class,  and  by  this  means  to  have  considered;  how  far  the 
general  circumstances  of  the  yomiger  classes  of  slaves  at  all 
assimilate  to  the  state  of  the  free  American  population  of 
corresponding  ages ;  whether  slavery  exerts  any  mfluence  of 
a  very  baneful  nature  on  the  young ;  and  whether  the  free- 
dom of  the  parent  does  not  contribute,  in  a  very  powerful 
degree,  to  cherish  a  healthy  and  vigorous  offspring*  Some 
idea  of  the  nature  of  this  influence  may  be  drawn  from  a 
Table  which  will  speedily  follow^  Two  classes,  however, 
of  the  slave  population,  admit  of  a  direct  comparison  with 
the  free  population ;  that  is,  those  of  twenty-six  and  under 
forty-five,  and  of  forty-five  .and  upwards.  If,  indeed,  we 
i-egard  the  aggregate  of  the  classes  below  the  former  of 
these,  in  each  case,  as  a  single  class,  another  comparison 
may  be  made,  with  each  sex,  below  the  age  of  twenty- 
six. 

If  we  take  the  total  amount  of  each  class  of  the  free  white 
population,  in  all  the  provinces,  in  1820,  it  appears,  that,  for 
every  100  free  white  males  of  26  and  under  46,  there  were 
354  under  26  y^ars  of  age,  and  65  of  45  and  upwards ;  but 
that  for  every  100  male  slaves  of  26  and  under  45,  there 
were  334  under  26  years  of  age,  and  only  47  of  45  years 
and  upwSirds.  So  also,  for  every  100  free  females  of  26  and 
under  45,  there  were  362  under  26,  but  only  63  of  45  years 
and  upwards;  and  for  every  100  female  slaves  of  26  and 
under  45,  there  were  345  under  26  years  of  age,  and  46  of 
45  years  and  upwards,  Thesd  interesting  results  will  be 
more  clearly  perceived  in  the  following  Table : 


Class  of  Persovs. 

Under 
20. 

Of  26, 
and  un- 
der 45. 

Of  46, 

and 

upwards. 

MaJes,  Free, 
Males,  Slaves,    - 

354 
334 

100 
100 

65 

47 

Fem^ea,  Free,  - 
Femaies,  Slaves, 

362 
345 

100 
100 

63 
46 

These  numerical  results  clearly  prove  the  baneful  effects  of 
hard  labour  and  coercion  on  the  unfortunate  slaves ;  and  is 
most  manifest  in  the  class  of  45  and  upwards,  the  represen- 
tative numbers  for  the  male*and  female  slaves  being  so  very 
much  below  the  corresponding  numbers  for  the  free  popula- 
tion.   If  we  admit,  however,  for  a  moment,  that  the  relation 
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of  the  representative  numbers  of  the  male  and  female  slaves, 
to  the  corresponding  numbers  of  the  free  white  population, 
be  such  as  the  laws  of  nature  allow ;  and  that  slavery  exerts 
no  improper  influence  on  the  condition  of  man,  then  ought 
the  representative  numbers  belonging  to  the  classes  under 
36,  ana  of  45  and  upwards,  in  the  tree  persons  and  slaves,  to 
bear  some  analogy  to  each  other.  This,  unfortunately  for 
.  the  interests  of  humanity,  is  not  the  case  \  for  if  we  take  the 
males  of  the  classes  here  alluded  to,  we  shall  find,  that  if  the 
slaves  of  45  and  upwards  bore  the  same  relation  to  the  free 
males  of  that,  age,  as  the  slaves  under  26  do  to  the  free  males 
of  the  same  class ;  then,  instead  of  there  being  only  47  for 
the  representative  number  of  the  oldest  class  of  slaves,  there 
should  have  been  61 ;  and  if  a  similar  comparison  be  made 
for  the  females,  we  shall  find,  that,  instead  of  the  represen- 
tative number  for  the  oldest  class  being  45,  it  should  have 
been  60.  Hence  it  appears  there  is  a  deficiency  of  no  less 
than  14  persons  of  each  sex,  m  relation  to  the  assumed  num- 
ber for  the  class  of  96  and  under  45,  ocauxomd^  it  may  be 
fairhf  saidy  by  the  hard,  labour,  and  the  many  miseries  necessor 
rily  attendant  an  slavery.  This  is  a  point  of  view,  however, 
much  too  favourable,  for,  considering  the  subject,  no  other 
reason  can  be  assigned,  why  the  representative  numbers  for 
the  slaves  under  26  are^  also  below  the  corresponding  num- 
bers for  the  free  persons,  but  that  the  effects  of  slavery  have 
made  them  so.  There  cannot  be  so  essential  a  difierence  in 
the  natural  constitutions  of  the  slaves  and  free  persons,  as  to 
create  so  decided  a  change  among  the  representative  num- 
bers as  the  Table  presents.  The  diversities  must  be  the  re- 
sult of  the  circumstances  of  each. 

It  is  most  remarkable,  however,  that  a  kind  of  analogy 
should  run  through  the  several  representative  numbers  of 
the  same  class.  For  example,  if  we  take  the  class  under  26, 
we  shall  find  the  female  slaves  nearly  a  fourth  proportional 
to  the  fi^e  males,  the  male  slaves,  and  the  free  temales ;  for 
354  :  334  : :  362  :  342,  agreeing  within  three  persons  of  the 
representative  number  for  the  female  slaves.  The  same 
principle  will  also  be  found  to  agree  still  more  closely  with 
the  last  class ;  for  65  :  47  :  :  63  :  46  nearly.  Now,  the  pro- 
portionality of  these  numbers  proves,  that  whatever  may  be 
the  nature  of  the  causes  which  operate  on  the  slave  popula- 
tion, their  influence  on  both  the  sexes  must  be  very  nearly 
the  same.  But  are  those  causes  favourable  to  the  happiness 
and  well-being  of  the  slaves?  Are  they  such  as  to  leave 
them  no  room  to  regret  their  condition,  when  they  contrast 
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ft  witli  the  situation  of  the  free  population  which  surrounds 
them  f  These  are  questions  most  interesting  to  the  philan- 
thropist, and  to  the  satisfactory  solution  of  which,  every 
friend  "of  humanity  is  desirous  of  lending  his  iadd,  however 
feeble  and  weak  it  may  be.  It  would  indeed  communicate 
^  pleasure  of  no  ordinary  kind,  if  it  could  be  satisfactorily 
proved,  that  the  causes  so  operating  are  not  such  as  are  hos- 
tile to  human  happiness,  to  the  well-being  and  moral  im- 
provement of  this  unfortunate  people.  But  the  reverse  is 
much  to  be  feared. 

The  male  slaves  under  14  years  of  age,  in  each  individual 
St«te  and  territory,  exceed  the  females  of  the  same  age  in 
number ;  and  if  we  take  the  averace  of  the  whole  slave  po- 
pulation, the  relation  will  be  founa  to  be  about  that  of  106 
to  100.  But  for  the  other  classes,  the  preponderance  will 
"be  found,  in  some  of  the  States,  on  the  side  of  the  males, 
^nd  in  others  on  that  of  the  females.  Taking,  however,  the 
aggregate  amount  of  each  class,  for  all  the  States,  the  males 
will  be  fotmd  to  exceed  the  females  "t6r  all  ages ;  though  in 
ihe  class  from  1 4  to  26  they  approach  exceedingly  near  to 
ian  equality.  The  results  of  these  comparisons  may  be  ar- 
ranged in  a  Table,  and  which  will  at  once  exhibit  the  rela- 
tion between  the  males  and  females  of  each  class : 


Agks. 

Proportional 

n\imber  of 

Males. 

Proportional 
number  of 
Females. 

Under  fourteen, 

Fourteen,  and  under  twenty-six, 
Twenty-six,  and  under  f<»rty-fiTe, 
Forty-fire  and  upwards, 

106 
100 
107 
110 

100 
100 
100 
100 

It  therefore  appears,  that,  in  the  transition  from  the  first 
class  to  the  secona,  of  the  slave  population,  the  ratio  of  ma- 
jority which  at  first  existed,  becomes  gradually  converted  into 
one  of  equality ;  but  that,  from  this  latter  class  to  the  final 
one,  the  ratio  again  augments,  and  attains  its  maximum  dur- 
ing the  decline  and  close  of  life. 
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The  results  which  the  above  Table  affords,  are  so  very 
different  from  those  which  have  been  obtained  from  the  je- 
turns  of  the  free  colotred  persons,  that  no  apology  may  be 
necessary  for  somewhat  interrupting  tl^e  order  of  the  essay, 
by  introducing  them  in  this  place : 


Ages. 

Proportional 

number  of 

Males. 

Proportional 
number  of  , 
Females. 

Under  fourteen, 

Fourteen,  and  under  twenty-six, 
Twenty-six,  and  under  forty-five, 
Forty-five  and  upwards. 

104 
84 
86 
93 

106        1 
100 
100 
100 

How  opposite  must  have  been  the  causes  which  contri- 
buted to  produce  the  first  numerical  columns  of  the  preced- 
ing Tables  !  They  are  most  unquestionably  of  a  h^hly 
interesting  nature,  and  deserving,  in  a  particular  degree,  the 
attention  of  the  philosopher.  One  principle  may  be  clearly 
deduced  from  them,  that  the  condition  of  the  female  is  much 
improved  by  the  blessings  of  freedom  ;  but  how  far  the  re- 
presentative numbers  for  the  males  may  be  safely  compared 
with  each  other,  considering  the  probability  there  is,  that 
this  class  of  the  slave  population  is  continually  receiving 
augmentations  of  an  irregular  kind,  through  the  various 
channels  which  unfortunately  exist  for  the  supply  of  slaves, 
is  a  subject  worthy  of  much  consideration.  From  whatever 
causes,  however,  the  differences  among  the  representative 
numbers  may  arise,  their  remarkable  disparity  rrtiders  it 
a  question  of  peculiar  interest,  and  worthy  of  a  distinct  ex- 
amination* 

For  the  purpose  of  estimating  the  rates  according  to  which 
the  slaves  have  either  increased  or  decreased,  in  the  several 
States  and  territories,  the  following  Table  has  been  computed 
from  the  respective  population  returns : 
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Rates  of  In- 

Rates of  In- 

Rates of  In- 

crease or  De- 

crease or  De- 

crease or  De- 

crease from 

crease  from 

crease  from 

• 

1790  to  1800. 

1800  to  1810. 

18ietol820. 

1 

'Maine, 
New  Hampshire, 



94.9 

Massachusetts, 

i 

Rhode  Island, 

_ 

60.0 



71.6 

—      58.3 

Connecticut, 

— 

65.6 

— 

67.4 

—      68.7 

Vermont, 

J  fNew-Tork, 

.^_ 

3.4 

..^ 

37.3 

—      32^ 

1 

New  Jersey, 

+ 

8.7 

— 

14.5 

—      30.4 

Pennsjlvania, 

54.3 

— 

114.6 

—      73.5 

«    ' 

Delaware, 



44.4 

i— 

47.3 

-1-        7.9 

^ 

Ohio, 

1 

Indiana, 

—      19.8 

'Maryland, 

+ 

5.4 

+ 

2.7 

^'      3.8 

s 

Vir^nia, 

+ 

18.2 

+ 

13.5 

+        8.3 

3 

North  Carolina, 

+ 

33.5 

+ 

26.7 

-1-      21.5 

OQ 

+ 

36.5 

+ 

34.4 

+      28.2 

1 

Geoi^^a, 
Louisiana, 

+ 

138.2 

+ 

76.2 

+      42.2 

-1-  2193.7 

J 

Tennessee, 

+ 

tS7.8 

-h      79.9 

Kentucky, 

+ 

224.6 

+ 

99.7 

+      57.3 

'Alabama, 

-1-      20.8 

^ 

Mississippi, 

+ 

389.8 

+      92.0 

I. 

Illinois, 

+    446.8 

Missouri. 

H 

Michigan, 

Arkansas, 

^Columbia, 

• 

+ 

360.3 

+       18^ 

The  entire  Slave  popu-  > 
1      lation,       -        -         S 

+ 

38.2 

+ 

33.2 

-1-      29.1 

With  reference  to  the  above  Table,  it  may  be  observed, 
that,  in  the  districts  of  Maine  and  Massachusetts,  no  slaves 
have  been  recorded  in  anv  of  the  returns ;  and  it  may  hence 
be  presumed  that  these  districts  have  been  always  free  from 
this  class  of  persons.  In  the  census  of  1820,  the  following 
States,  in  addition  to  those  last  mentioned,  were  found  with- 
out slaves,  viz.  New  Hampshire,  Vermont,  Ohio,  and  the  ter- 
ritory of  Michigan ;  their  numbers  having  rapiddy  decreased 
from  one  census  to  the  other,  so  as  in  the  last  enumeration  to 
have  disappeared  altogether.  In  New  Hampshire,  for  ex- 
ample, the  decrement  from  1790  to  1800  was  94.9  per  cent; 
ana  this  diminution  having  been  probably  continued  with 
still  greater  rapidity,  durmg  the  succeeding  periods,  the 
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whole  slave  popnlation  had  vaniehed  before  the  emupera- 
tion  of  1810;  nor  were  ahy  traces  of  their  existence  to  be 
found  in  1820.  In  Rhode  Island,  the  decrements  will  be 
perceived  to  be  rapid  and  continuous,  during  the  whole  pe- 
riod embraced  by  the  Table  ;  and,  in  the  last  census,  the 
slaves  were  found  to  amount  only  to  45  in  number,  and  these 
will  most  probably  disappear  before  the  next  census  of  the 
people. 

In  Connecticut,  the  decrements  have  been  increasing 
through  each  period,  leaving,  in  1820,  only  97  slaves.  In 
Vermont,  in  the  year  1790,  only  16  slaves  were  to  be  found, 
but  not  one  in  the  succeeding  census.  In  the  State  of  New- 
York,  the  slaves,  in  1790,  amounted  to  above  21,000.  In 
the  succeeding  ten  years  they  received  a  feeble  decrement 
of  3.4  per  cent ;  but,  in  the  following  period,  it  amounted  to 
37.3  per  cent;  and  in  the  decade  from  1810  to  1820,  the^ 
rate  of  decrease  was  continued  at  the  rate  of  32.8  per  cent ; 
leaving,  at  the  end  of  the  period  last  mentioned,  only  10,088 
slaves;  so  that  the  time  may  not  be  far  distant,  when  the 
inhabitants  of  this  large  and  populous  province  will  have  to 
boast  that  every  native  of  its  soil  is  free. 

In  the  first  of  the  periods  included  in  this  Table,  New  Jer- 
sey received  an  increment  of  8.7  per  cent  to  its  slaves ;  but^ 
in  the  succeeding  period,  a  decrement  of  a  greater  magnitude 
was  found ;  and,  during  the  last  period,  this  decrease  be- 
came still  greater,  amounting  to  30.4  per  cent,  leaving  only 
7557  slaves  at  the  last  census.  In  Pennsylvania,  the  slaves 
have  declined  very  considerably  since  1790,  having  dimi- 
nished, in  the  first  interval,  54.3  per  cent ;  in  the  second, 
114.6  per  cent;  and,  in  the  third,  73.5  per  cent;  so  that 
the  slaves  which,  in  1 790,  amounted  to  nearly  4000,  were 
reduced,  in  1820,  to  a  little  more  than  200.  Delaware,  on 
the  contrary,  which  had  received  considerable  decrements 
in  the  first  and  second  periods,  in  the  last  received  a  small 
increment ;  its  slave  population,  according  to  the  last  census, 
exceeding  4500.  Maryland  also,  which,  during  the  first 
and  second  periods,  had  received  increments  respectively 
proportional  to  5.4  and  2.7,  in  the  last  period  experienced  a 
decrement  of  3.8  per  cent.  But  any  increment,  however 
small  it  may  be,  when  operating  on  a  considerable  slave  po- 
pulation, like  that  contained  in  Maryland,  must  be  view'ed 
with  concern.  In  1790  the  slaves  amouirted  to  above 
103,000,  and  these,  by  the  increments  they  received  in  the 
succeeding  decades,  were  increased,  in  1810,  to  more  than 
1 1 1,000 ;  but  the  decrements  experienced  in  the  last  period 
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reduced  them  to  about  107,000.     In  Virginia,  al^^  with 
slaves  amounting,  in  1 790,  to  nearly  293,000,  we  cannot  but 
contemplate  with  pain  so  large  an  increment  as  18.2  per 
cent,  in  the  first  period,  13.5  per  cent,  in  the  second,  and 
8.3  in  the  third ;  and  though  these  increments  form  a  de- 
scendmg  series,  still  operating,  as  they  do,  on  so  large  a  po- 
pulation, the  effects  must  be  very  considerable ;  and  hence 
we  find,  that,  in  1820,  the  slaves  amounted  to  above  425,000, 
making  an  increase,  in  thirty  years,  of  132,000.     Should 
these  increments,  during  succeeding  years,  still  diminish,  we 
may  hope  to  see  the  slave  population  of  Virginia  reduced  to 
a  stationary  state  ;  or,  what  would  be  still  more  pleasing  to 
contemplate  prospectively,  such  a  series  of  decrements,  as 
would  speedily  lead  to  a  total  removal  of  this  unfortunate 
order  of  men.    The  two  Carolinas  also  have  received  incre- 
ments during  each  period,  but  of  a  decreasing  kind.     In  the 
northern  province  of  this  name,  the  increments  were  respec- 
tively as  32.5,  26.7,  and  21 ,5,  during  the  three  periods  indi- 
cated in  the  table ;  and,  in  South  Carolina,  as  36.5,  34.4, 
and  28.2 ;  these  increments,  augmenting  the  slave  popula- 
tion of  the  former  province,  in  thirty  years,  from  100,000  to 
169,000  nearly ;  and,  in  the  latter,  from  107,000  to  250,000 
nearly.    Georgia,  in  1 790,  had  a  slave  population  of  above 
29,000 ;  during  the  succeeding  ten  years  it  received  an  in- 
crement of  138.2  per  cent ;  and,  in  the  period  from  1800  to 
1810,  another  increment  of  76.2  per  cent;  and,  in  the  last 
decade,  a  still  farther  increase  of  42.2  per  cent.     The  con- 
sequence of  these  rapid  increments  has  oeen,  to  increase  the 
slave  population  from  a  little  more  than  29,000,  to  nearly 
150,000,  during  the  space  of  thirty  years.      But  the  most 
considerable  increment  in  the  whole  of  the  States  and  terri- 
tories, is  that  which  the  province  of  Louisiana  received  in 
the  period  from  1810  to  1 820,  amounting  to  2193.7  percent. 
This  immense  rate  of  increase  in  the  slave  population,  very 
much  exceeds  the  increment  of  the  whole  population,  and 
proves  that  the  slaves  have  increased  in  a  much  more  rapid 
ratio  than  the  other  branches  of  the  population.    This  has 
arisen  most  probably  from  the  circumstance,  that  the  free 
settlers,  who  may  have  migrated  to  this  territory,  carried 
with   them  numerous   slaves.    The  number  of  slaves,   in 
1810,  amounted  only  to  3011  ;  whereas,  in  1820,  they  had 
increased  to  69,064.    During  the  same  interval,  the  free 
branches  of  the  population  increased  from  17,834  to  56,715. 
In  the  year  1810,  the  slaves  were  to  the  free  population  as 
^3  to  138:  but  in  1820,  they  were  as  23  to  28 ; — a  change 
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most  melancholy  for  the  friends  of  humanity  to  contemplate, 
and  most  striking,  when  contrasted  with  the  results  obtained 
from  other  territories.    From  Indiana,  for  example,  where 
in  1810  there  were  103  free  persons  for  every  slave,  and  in 
the  last  census  no  less  than  773  ;  the  slaves  having  decreased 
19.8  per  cent,  and  the  free  branches  of  the  population  in- 
creased 505  per  cent.    The  state  of  Tennessee,  also,  re- 
ceived a  large  increment  to  its  slave  population,  amounting 
to  227.8  per  cent,  in  the  decade  from  1800  to  1810 ;  and, 
in  the  succeeding  period,  another  increment  of  79.9 ; — the 
two  increments  having  increased  the  slaves  from  13,584, 
their  number  in  1800,  to  80,107,  their  amount  in  1820.    In 
Kentucky,  in  the  year  1790,  the  slaves  amounted  to  12,430; 
but  an  increment  of  224.6  per  cent  received  during  the  first 
decade;    another  increment  of  99.7  per  cent  during  the 
second;  and   of  57.3  in  the  third  period,  augmented  the 
slaves,  from  the  number  before  mentioned,  to  126,732,  their 
amount  in  1820.     Only  two  enumerations  of  Alabama  have 
taken  place,  viz.  in  1810  and  1820;  and,  from  a  comparison 
of  these,  it  appears,  that  the  slaves  increased  during  the  ten 
years  at  the  rate  of  20.8  per  cent.    At  the  last  enumeration 
they  amounted  to  nearly  42,000.     In  the  period  from  1800 
to  1810,  the  territory  of  Mississippi  received  an  increment 
of  389.8  per  cent ;  and  this  was  succeeded  by  another  of 
92  per  cent;   the  two  increments  having   augmented   the 
slaves  from  3,489  to  32,814,  thefr  amount  in  1820.     In  Illi- 
nois, the  increment  during  the  period  from  1810  to  1820 
amounted  to  445.8  per  cent ;  but  this  large  rate  of  increase 
fortunately  operatea  only  on  a  small  population.    The  slaves, 
however,  increased  more  rapidly  than  the  free  persons ;  for, 
m  1810,  the  slaves  were  to  the  free  persons  as  1  to  72 ;  but, 
in  1820^  as  1  to  59.     In  1820  the  slaves  in  the  territory  of 
Missouri  amounted  to  9,722 ;  but  as  this  was  the  first  enu- 
meration, no  rate  of  increase  can  be  assigned.     The  same 
remark  applies  also  to  Arkansas,  the  slaves  in  that  territory 
amounting,  in  1820,  to  1617  persons.     In  Columbia,  the  in- 
crement from  1800  to  1810  was  great,  amounting  to  360.3 
per  cent;  but  which  was  most  strikingly  reduced  in  the 
next  decade  to  18.2  per  cent.    In  1820  the  slaves  amounted 
to  6,377. 

oil  reviewing  the  changes  which  the  numerical  results  of 
the  slave  population  have  undergone,  during  the  periods  em- 
braced by  the  foregoing  Table,  some  of  them  are  perceived 
to  be  distinguished  by  increments,  and  others  by  decre- 
ments ;  and  it  therefore  may  not  be  uninteresting  to  inquire 
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IB  what  way  these  opposite  results  are  connected  with  the 
four  ffreat  divisions  into  which  the  American  States  have 
been  latterly  divided.  The  Northern  States,  it  will  be  per- 
ceived, are  either  altogether  without  slaves,  or  the  changes 
which  their  numbers  have  undergone,  during  the  thirty- 
years  endine  in  1830,  have  been  all  of  a  decreasing  kind; 
the  whole  oi  their  numerical  rates  falling  under  the  class  of 
decrements.  The  same  remark  will  also  apply  to  the  middle 
States,  with  the  single  exception  of  a  small  increment  to  the 
State  of  New  Jersey,  in  the  first  period ;  and  of  a  nearly  simi- 
lar increment  to  Delaware,  in  tne  last.  But  in  the  Southern 
States,  the  changes  have  been  all  of  an  increasing  kind,  ex- 
cepting a  small  decrement  received  by  Maryland  in  the  last 
decade  ;  and  hence,  with  this  single  exception,  all  the  nu- 
merical results  fall  under  the  class  of  increments^  And  it  is 
to  be  regretted  that  these  increments  should  have  operated 
on  by  far  the  largest  portion  of  the  slave  population  in  the 
Unued  States ;  and  tnat,  therefore,  as  a  necessary  conse- 
quence, the  increase  of  the  slaves  must  have  been  very  con- 
siderable* The  changes  also  in  the  slave  population  of  the 
territorial  governments  are  of  the  same  kind  as  those  in  the 
Southern  States. 

It  hence  appears  that  the  numerical  changes  which  the 
slaves  have  undergone  are  of  two  opposite  kinds ;  and  that, 
therefore,  the  Unkcd  States  and  territories  may  be  properly 
separated  into  two  great  divisions, — the  decbemekts  being  cot^ 
fined  to  the  Northern  and  Middle  States,  and  the  ijtcrements  ft) 
the  Southern  States,  and  territorial  governments*  In  1820,  the 
slaves  in  the  former  States  amounted  to  22,697,  and  the  free 
white  population  to  5,138,303 ;  so  tliat  for  every  slave  thert 
were  226  free  persons*  But  in  the  same  year,  the  slaves  in 
the  Southern  States  and  territorial  governments  amounted  to 
1,508,747  persons,  and  the  free  white  population  to  2,955,987, 
scarcely  affording  for  every  slave  two  free  persons.  The  phi* 
lanthropist  can  scarcely  contemplate  a  more  melancholy 
contrast  than  this.  It  would  be  uncandid  perhaps  to  say, 
that,  in  contrasting  the  Northern  and  Middle  States  with  the 
southern  provinces  and  territorial  governments,  that  the  de- 
grees in  which  humanity,  and  the  graces  of  Christian  charity, 
prevail,  bear  any  proper  relation  to  the  striking  results  which 
this  comparison  afibrds ; — still,  it  exhibits  a  humiliating  pic- 
ture of  the  latter  provinces,  when  we  contemplate,  that,  out 
of  every  three  pers&ns,  in  their  vast  population,  one  of  them  is  a 
slave ;  and  this  in  a  country  also,  which,  as  far  as  its  xrkite 
population  is  concerned,  has  good  reason  to  boast  of  its  liber* 
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ty,  and  of  all  the  substantial  blessings  whicb  arise  from  the 
utmost  limits  of  religious  and  politick  freedom.  In  some  of 
these  States,  indeed,  as  the  succeeding  Table  will  more  par* 
ticularlj  display,  the  slaves  will  be  found  to  bear  a  still 
higher  relation  to  the  white  population  than  that  above  al** 
luded  to.  In  Virginia^  in,  South  Carolina,  in  Georgia,  and 
in  Mississippi,  among  every  twelve  persons  seven  of  them 
will  be  slaves ;  and  yet  the  soil  of  these  provinces  affords 
an  easier  support  to  their  inhabitants,  than  the  stubborn 
lands  of  Pennsylvania.  In  the  latter  State,  the  ground  re- 
quires deep  and  repeated  ploughing  to  render  it  fruitful ; 
but  in  the  former  provinces,  merely  "  scratching"  it  once  or 
twice  affords  tolerable  crops*. 

It  would  be  interesting,  also,  if  we  possessed  the  requisite 
materials,  to  attempt  a  moral  estimate  of  the  habits  and 
characters  of  the  inhabitants  of  these  two  great  divisions  of 
the  American  States.  That  there  is  room  for  supposing 
some  difference  to  exist,  may  be  inferred  from  a  remark 
made  by  Dr  Rush,  in  the  paper  just  quoted,  vi2.  ^  that  our 
State  (rennsylvania),  is  the  great  outport  of  the  United 
States  for  Europeans ;  and  tliat,  after  performing  the  office 
of  a  sieoe^  by  detaining  all  those  people  idio  possess  the  stamina 
of  industry  and  virtue^  it  allows  a  passage  to  the  rest  to  those 
States  whwh  are  accommodated  to  their  hcAits  of  indolence  and 
-otce."  The  States  particularly  mentioned  by  Dr  Rush,  are 
Virginia,  North  and  South  Carolina,  and  Georgia.  Whether, 
however,  the  character  which  he  attributed  to  them  in  178§, 
be  not  too  strongly  marked  for  the  present  period,  and 
whether  the  white  inhabitants  of  those  States  may  not  have 
improved  in  their  moral  habits,  in  common  with  the  age,  is 
a  question  worthy  of  the  most  deliberate  consideration. 
Still,  in  the  most  favourable  point  of  view  in  which  the  sub- 
ject can  be  contemplated,  there  is  much  reason  to  fear  that 
the  solid  attributes  of  virtue  cannot  be  verv  powerfully  de- 
veloped in  a  being,  who  is  surrounded  on  all  sides  by  slaves, 
and  who  can  draw  no  other  impression  from  their  low  and 
unhappy  condition,  but  such  as  have  a  tendency  to  debase 
the  mind.  No  associations  can  arise  from  the  contempla- 
tion of  a  social  system  of  this  kind,  if  social  it  may  be  called, 
at  all  calculated  to  exalt  the  human  character,  to  develope 


*  See  account  of  the  pro^u  of  population,  agricnltnre,  mannen,  and 
fOTerament,  in  Pennsjlrania,  by  Benjamin  Rush,  M.D.,  vol.  iii.  p.  183,  of 
the  Manchester  Transactions. 
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x\ke  pure  feelings  of  humanity,  and  onfold  all  the  better  at- 
tributes of  our  nature/  The  time,  however,  may  come,  when 
the  American  Government  will  feel  disponed  to  give  a  prac- 
tical proof  of  its  love  of  liberty,  by  extending  the  blessings 
of  freedom  to  her  slave  population.  And,  in  the  mean  time, 
much  may  be  done  in  all  tne  States,  but  particularly  in  the 
southern  and  territorial  governments,  to  check,  by  every  hu- 
mane and  laudable  means,  their  farther  increase  ;  to  soften 
and  improve  the  condition  of  those  who  remain ;  and,  by 
freeing  their  minds  gradually  from  the  degrading  fetters  of 
ignorance,  as  well  as  their  bodies  from  the  dominion  of  the 
chain  and  the  whip,  to  prepare  them  for  all  the  blessings  of 
a  final  emancipation,  and  to  which,  as  moral  and  intelligent 
beings,  they  are  eq%ially  entitled  vsiih  themselves* 

It  may  not,  however,  be  uninteresting,  to  pursue  this 
branch  of  the  subject  a  little  farther,  and  to  trace,  in  a  more 
particular  manner,  the  numerical  relations  existing  between 
the  slaves  and  the  free  population,  in  all  the  States.  For 
this  purpose,  the  following  Table  has  been  calculated,  and 
whicn,  by  assuming  unity  as  the  representative  number  for 
the  slaves  in  each  State,  exhibits,  in  its  proper  columns,  the 
free  persons  proportional  to  it.  It  may  be  necessary  to  ob- 
serve, that  when  the  character  oo  occurs  in  the  Table,  it  is 
intended  to  express,  that  no  slaves  existed  in  the  State  or 
the  territory  at  the  time  of  the  enumeration  ; — and  that  when 
the  symbol  *  occurs,  no  enumeration  was  taken,  either  of 
slaves  or  free  persons. 
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This  Table  brings  into  one  point  of  view  the  relation  which 
existed  between  the  slaves  and  the  free  white  persons  in 
every  State,  and  also  with  the  aggregate  population,  at  the 
periods  indicated  at  the  heads  of  the  respective  columns. 
In  the  Northern  and  Middle  States,  the  numbers  will  be 
found  to  increase  in  all  the  periods,  excepting  in  the  single 
instance  of  Delaware,  in  the  year  1820 ;  but,  in  the  Southern 
States  and  territories,  they  will  be  found,  on  the  contrary, 
generally  to  decrease ;  confirming  the  remark  before  ma(^, 
that,  in  the  former  provinces,  the  slaves  have  diminished, — 
but  in  the  latter  generally  increased.  Many  facts  of  a  very 
interesting  nature  may  be  drawn  from  this  Table.  It  is  cu- 
rious, for  example,  to  observe,  how,  in  some  of  the  States, 
the  representative  numbers  for  the  free  population  augment, 
and  become,  in  succeeding  periods,  denotea  by  oo  ;  proving 
the  slaves  to  have  vanished ; — and  how,  in  other  cases,  that 
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a  close  equality  should  exist,  between  the  relations  of  the 
slaves  to  the  free  persons,  at  different  periods ; — ^that,  although 
the  former  may  have  been  augmented  by  incremeots  of  a  - 
very  irregular  kind,  the  free  population  should  still  maintain 
an  uniform  relation  to  them.  The  most  striking  example  of 
this  nature,  is  in  the  State  of  Virginia,  where  the  representa- 
tive numbers  for  the  years  1800,  1810,  and  18M,  are  each 
1,5  ;  notwithstanding  both  the  increments  of  the  free  popu- 
lation and  the  slaves,  in  the  different  periods,  were  of  a  very 
unequal  kind.  The  irregularities,  therefore,  in  the  incrc* 
ments  of  the  slaves,  must  have  been  compensated  by  incre- 
ments of  a  corresponding  kind,  in  the  free  white  population* 
In  other  instances,  the  results  present  examples  of  numbers, 
jforming  arithmetical  progressions*  Kentucky  and  Mississippi 
present  perfect  cases  of  the  kind,  through  the  entire  range  of 
their  numerical  results,  and  North  Carolina  very  nearly  so ; 
although  the  increments  which  their  free  white  and  slave 
populations  received,  during  the  corresponding  periods,  bear 
no  visible  relations  to  them.  These  singular  relations,  to- 
gether with  the  corresponding  results  of  the  whole  popula- 
tion, arelarranged  in  the  following  Table: 
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It  is  very  pleasing  to  observe,  with  respect  to  the  entire 
population,  (hat  ilie  free  persons  hare  increased  in  a  ^r^ater 
ratio  than  the  slaves,  through  the  whole  of  the  period,  since 
the  first  authorized  census.  This  conclusion  may  be  inferred 
from  one  of  the  last  cohimns  of  the  preceding  Table,  and  as 
the  fact  is  worthy  of  being  particularly  remembered,  it  may 
be  more  explicitly  stated  as  follows : 

In  1790, )  .,     ^,«.._  «4^  ffc-.  1 10  to  46 

In  18107|^*^;f  J*^^  >  10  to  51 
Inld20!V        "^'^^"^^     )l0to53 

Many  other  interesting  relations  might  possibly  be  deduced 
frdm  the  Tables  relating  to  the  slave  population  ;  but  it  is 
time  to  hasten  to  the  consideration  of  the  facts  which  this 
survey  of  the  American  population  has  afforded,  relative 
to  the  numbers  devoted  to  agnculture^  commerce,  and  man- 
ufactures** 


*  In  Counsellor  Cooper^s  Letters  on  the  Slave  Trade,  it  is  remarked, 
*'  that  the  proportion  of  deaths  among  tiaves  has  been  determined,  from  a 
series  of  obserrations,  to  be  about  1  in  20/*  Adopting^  this,  therefore,  as 
the  most  probable  datum  to  which  we  can  at  present  refer,  we  may  deter- 
mine from  it  what  proportion  of  births  is  necessary,  in  order  to  produce  the 
slave  population,  at  the  different  periods  referred  to.  For  this  purpose, 
let  A  denote  the  amount 'of  the  slave  population,  at  any  ^ven  period,  A' 
Its  amount  at  any  succeeding  time,  and  n  the  interval  in  years.    Let  also 

—  represent  the  rate  of  mortality,  and  —  the  annual  ratio  of  births;  then, 
from  the  formula  of  population, 


(m — x\n 
1+ — ), 
mar  ^ 


we  may  deduce,  by  the  application  of  logarithms, 

(m— «\     loff  A'  r—  loff  A 
1+ — }^^ f-, 
mx  ^               n 
the  latter  number  of  which,  being  a  known  function,  may  be  denoted  by 
■  log  O  ;  hence,  the  preceding  equation  will  become, 


(m — ^xX 
1+ )  =  logO; 
mx    ' 


ms 

and,  by  passing  from  logarithms  to  numbers,  there  will  arise, 

m — X 

1+ «0; 

tnx 
and  which,  by  reduction,  produces 

m 

«  = ' , 

m  (O  —  1)  +  1 
a  general  formula  for  the  annual  ratio  of  births. 
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The  columns  devoted  to  these  occupations,  in  the  census 
for  1820,  enable  us  to  make  an  estimate  of  the  degrees  in 
which  they  severally  prevailed,  in  the  different  provinces  of 
the  Unitea  States ;  and,  if  necessary,  bv  reducing  the  popu- 
lation to  the  same  radix,  to  compare  them  with  similar  em- 
ployments in  other  countries.  Surveys  of  this  nature,  car- 
ried on  at  regular  periods,  and  performed  with  accuracy  and 
care,  become  in  time  the  fruitful  sources  of  much  valuable 
information.  By  them  the  growth  of  agriculture  may  be 
traced,  and  the  steps  which  mark  its  decline,  either  in  the 
individual  provinces  of  a  state,  or  in  the  aggregate  of  a  coun- 
try at  large,  may  be  readily  and  satisfactorily  measured. 
So,  also,  the  dawn  of.  trade,  and  its  gradual  enlargement ; — 
the  feeble  beginnings  of  the  arts,  and  their  rapid  progression, 
when  quickened  by  the  active  springs  of  commercial  enter- 
prise and  speculation, — all  have  an  influence  on  population ; 
and  their  proportional  effects  become  manifest,  by  accurate 
periodical  returns.  In  some  divisions  of  a  country,  for  ex- 
ample, agriculture  may  advance  with  rapidity,  and  make  the 


From  the  actual  enumerations  of  the  slaves,  we  deduce  the  followmg 
results : 

C 1790  to  1800 J  Cl.0^4 

For  the  period  from  <  1800  to  1810,  >  the  value  of  Q  is  <  1.0291 
f  1810  to  1820,  S  n0269, 

and  which  vjBdues  of  O,  being  substituted  in  the  preceding  formula,  and 
also  the  value  of  m  (20),  there  will  arise  the  following  values  of  £ ;  viz. 


C 1790  to  1800, )  C  13.3  )  afibrdng  for  the 

From  <  1800  to  1810,  S  the  value  of  :r  is  <  12.6  \  annual  propor- 
( 1 810  to  1820, )  ( 13.2, )  Uon  of  births, 


13.3 

1 
12.6 

1 
13.2 


1 

The  average  of  these  ratios  is  — th. 

1 
If  we  admit,  with  Mr  Cooper,  that  the  fraction  — ^th,  is  a  proper  rep>re- 

20 
sentative  of  the  rate  of  mortality,  we  may  be  disposed  to  consider  the  an- 
nual proportion  of  births  here  deduced  as  too  great ;  and  that  it  affords  the 
probability,  that,  in  each  of  the  periods  above  mentioned,  eonsiderabU  tfn- 
portaHom  of  slaves  must  have  taken  place.    It  would  be  possible,  indeed,  to 


PcpuUaim  of  the  United  Sutes.  Sdl 

steps,  by  which  commerce  ascends,  appear  feeble  and  un* 
important.'  In  other  States,  commerce  and  manufactures 
may  exhibit  strong  proofs  of  maturity  and  vigour,  but  the 
arts  connected  with  agriculture  display  every  symptom  of 
languor  and  decay.  These  varied  cnanges,  with  many  other 
mutations  of  a  smaller  kind,  may  be  satisfactorily  estimated, 
when  statistical  surveys  are  well  conducted,  and  all  the  ele- 
ments necessary  for  undertakings  of  the  kind  are  faithfully 
and  properly  introduced. 

To  estimate,  in  a  satisfactory  manner,  the  various  degrees 
in  which  agriculture,  commerce,  and  manufactures  prevail, 
in  the  different  provinces  of  the  United  States,  the  following 
Table  has  been  computed,  from  the  population  returns  for 
1820,  by  making  the  number  of  persons  in  each  of  the 
classes  here  alluded  to,  proportional  to  a  population  of  1 0,000 
persons ;  and  to  render  the  comparison  convenient,  the  nu- 
merical results  have  been  arranged  in  descending  series, 
with  the  name  of  each  State  opposite  to  its  appropriate  r^ 
presentative  numb^. 


introduce  an  element,  correipondinf^  to  the  averag^e  annual  import  of  slaves, 
into  a  formula  combining^  the  elements  of  birth  and  mortality,  and  hence  to 
form  something  like  an  estimate  of  the  annual  number  actuaUy  imported. 
To  accomplish  this,  it  may,  in  the  first  place,  be  remarked,  that,  whether 
the  births  exceed  the  deaths,  or  the  contrary,  the  differente  of  the  fractions 
which  denote  them,  must  always  be  some  determinate  function  of  the  ac- 
tual population,  and  hence  may  be  denoted  by  jt  — •    W"  we  also  adopt  y 


for  the  ayenge  annual  import  of  slaves,  and  w  as  the  representatiye  of 
equation 


1  +  — ,  the  amount  of  the  slave  population,  after  n  years,  will  furnish  the 


>  S  .  n 

•¥yvf +yw 


f»— 1 
and  from  whldi  we  deduce 

y  =  A' («.-!) 

(tAl)   ' 
a  general  expression  for  the  average  annual  import  of  slaves,  in  terms  of 
their  prueni  number,  and  their  average  annual  rates  of  hiriht  and  deatht. 
All  of  these  elements  are  such  as  a  perfect  table  of  statistics  ought  to 
furnish. 
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Proportion  of  Tm   Thousand  Persons  ckUfy  em-      | 

ployed  in 

Agriculture, 

Commerce, 

Manufactures. 

Indiana,     .        4166 

Michigan,       .    441 

Rhode  Island,      733 

Louisiana,     .    3516 

Louisiana^  .        407 

Columbia,       .    661 

South  Carolina,  3295 

Massachusetts,    254- 

MassachusetU,     639 

Georgia,    .        2967 

Columbia,       .     155 

Connecticut,        637 

Mississippi,'  .     2920 
North  Carolina,  2727 

Maine,         .         144 

New  Jersey,         574 

RhodQ  Island,      140 

Pennsylvania,      574 

Virginia,    .        2595 

Connecticut,  .     130 

Maryland,       .     458 

Arkansas,      .     2531 

Maryland,   .         117 

New  York,          437 

Tennessee,         2415 

Missouri,           .    75 

Louisiana,       .     394 

Alabama,      .    2396 

Delaware,    .        73 

Delaware,   .        388 

Kent^cky,         2342 

Pennsylvania,        67 

Vermont,         .    360 

Illinois,          .     2245 

New  York,      .      66 

New  Hampshire,  356 

Vermont,  .        2161 

Nfiw  Jersey,           66 

Ohio,           .        326 

NewHamp8hire,2145 

Georgia,        .        63 

Virginia,         .    304 

MiflMMri,       .    2140 

Arkansas,         .     55 

Missouri,    '.        293 

Maryland,          1943 

South  Carolina,     53 

Maine,             .    256 

Ohio,         .         1909 

New  Hampshire,   44 

Michigan,    .        220 

Maine,          .     1844 

Vii^ginia,        .        42 

Indiana,          .     219 

Connecticut,      1836 

Illinois,     .         .     42 

Kentucky,  .        209 

Delaware,          1823 

North  Carolina,'   40 

Tennessee,      .     186 

New  York,         1804 

Mississippi,    .        39 

North  Carolina,  185 

Michigan,     .      1650 

Alabama,          .    35 

Illinois,        .         182 

Rhode  Island,     1512 

Vermont,       .        33 

South  Carolina,   132 

New  Jersey,       1470 

Kentucky,         .     29 

Arkansas,        .     125 

Pennsylvania,    1342 

Indiana,         .        29 

Alabama,    .         110 

Massachusetts,  1213 

Ohio,         .         .     25 

Georgia,          .     104 

Columbia,     .       258 

Tennessee,    .        21 

Mississippi,             86 

The  whole  po-  )  «- .« 
pulation,        S 

The  whole  po-  )    -- 
pulation,         $    ^^ 

The  whole  po-  )  «^« 
pulation,          ,      •" 

At  the  summit  of  the  agricultural  column  will  be  found  In- 
diana, and  at  the  bottom  of  the  same  Columbia ;  because,  in 
the  former  State,  agricult\ire  abounds  in  a  maximum  degree, 
in  proportion  to  its  population ;  and  in  the  latter,  the  least  of 
the  whole  series.  In  the  first  line  also  of  the  commercial 
column  will  be  found  Michigan,  and  in  the  last  Tennessee  ; 
and  in  the  column  for  manufactures  Rhode  Island  appears 
to  enjoy  their  advantage  the  most,  and  Mississippi  the  least. 
The  order  in  which  the  provinces  are  arranged,  in  confor- 
mity to  the  value  of  the  representative  numbers,  although  a 
little  at  variance  with  their  geographical  positions,  will  not 
only  enable  us  to  trace  with  ease  the  gradations  in  the  in- 
fluence of  those  arts,  subservient  to  the  existence  and  well- 
being  of  man,  through  all  the  different  States,  but  likewise, 
if  necessary,  to  ascertain  the  comparative  relations  and  im- 
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portance  of  agriculture,  commerce,  and  manufactures  in  each 
State  ;  and  also,  in  the  great  mass  of  the  provinces  at  large. 
If  we  wish,  for  example,  to  compare  the  condition  of  agri- 
culture in  Kentucky  with  that  of  Maryland,  we  shall  find, 
that  they  are  to  each  other  as  2342  to  1943 ;  or  that  this 
necessary  art  prevails  in  the  former  State  above  the  latter, 
in  nearly  the  ratio  of  23  to  19.     In  like  manner,  if  it  be  re- 

auired  to  compare  the  commerce  of  New  York  with  that  of 
[ew  Jersey,  we  shall  find,  that  because  each  is  denoted  by 
66,  they  are  in  a  ratio  of  equajity ;  that  is,  that  in  propor- 
tion to  file  respective  population  of  these  States,  commerce 
prevails  in  the  same  clegree.  So,  also,  if  we  feel  desirous  of 
contrasting  the  degrees  in  which  agriculture,  commerce,  and 
manufactures  prevail  in  South  Carolina,  we  shall  find  they 
are  to  each  other  as  follows,  viz. 


Ag^culture,        3295) 
Commerce,  63  \  or  nearly  as 

Mantxfacturea,       132 ) 


CT24 

h 


We  further  perceive,  that  ten  of  the  representative  num- 
bers of  the  agricultural  column  are  greater  than  2146,  the 
number  deduced  from  a  comparison  of  the  total  agricultural 
population,  to  the  whole  population  of  the  country  ;  and  also 
that  8  of  the  numbers  in  the  commercial  column,  and  IQ  in 
that  devoted  to  manufactures,  respectiveljjr  exceed  the  num- 
bers 75  and  363,  being  those  which  exhibit  the  relation  of 
the  a^egate  of  each  of  these  occupations,  to  the  whole  po- 

Sulation.  In  like  manner,  we  find,  that  the  agriculture  of 
few  Hampshire,  the  commerce  of  Missouri,  and  the  manu- 
factures of  Vermont,  approach,  in  the  nearest  degree,  to  the 
numbers  here  alluded  to.  By  a  farther  inspection  of  the 
Table,' it  likewise  appears,  that  apiculture  exceeds  com- 
merce in  a  maximum  degree,  in  Indiana,  and  in-  a  minimum 
degree,  in  the  territory  of  Michigan ;  that  it  also  exceeds 
manufactures  in  the  CTeatest  degree  in  Mississippi ;  but  that 
in  the  district  of  Columbia,  the  representative  number 
for  agriculture  will  be  found  much  inferior  to  that  of  ma- 
nufactures. 

The  decided  superiority  of  agriculture,  i.  all  the  States, 
above  their  commerce  and  manufactures,  gives  room  for  ma- 
ny striking  reflections,  respecting  the  almost  unbounded  ca- 
pabilities of  the  country ; — of  the  influence  which  a  plentiful 
supply  of  the  means  of  subsistence  must  necessarily  have, — 
in  accelerating  the  population, — in  improving  their  political 
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condition,  and  giving  a  high  tone  to  their  moral  character  ; 
and^  in  conjunction  with  that  active  spirit,  which  will  most 
probably  stimulate  their  commerce  and  manufactures  for 
a  long  succession  of  a^es,  must  open  to  the  inhabitants  of 
the  great  northern  division  of  the  new  world,  treasures  of  a 
nobler  kind  thau  those  afforded  by  the  mines  of  Peru. 


Art.  XXXV. — Xarratvoe  of  a  Descent  in  the  Diving-Bell^ 
i/c.  fyc.  By  Dr  Louis  Theodore  Frederick  Colladon 
of  Geneva,  Hon.  Mem.  R.  I.  A.  M.  W.  S.  &c.*  Commu- 
nicated by  the  Author.     [JGdin.  Phil.  Jour^'\ 

Amongst  the  namerous  applications  of  the  sciences  to  the 
purposes  of  the  arts,  one  of  the  most  remarkable,  and  at  the 
same  time  one  of  the  most  important,  is  undoubtedly  that 
which  has  carried  to  so  high  a  degree  of  perfection  the  Div- 
ing-Bell,  and  by  this  means  rendered  it  one  of  the  most  use- 
ful of  machines,  not  only  in  the  practice  of  submarine  archi-* 
lecture  at  great  depths,  but  in  mining  or  exploding  the  rocks 
which  obstruct  the  entrance  of  harbours,  or  in  obtaining  from 
the  bottom  of  the  sea  any  valuable  goods  which  may  have 
been  lost  near  the  coast. 

Having  heard  when  I  was  in  Ireland  in  September  1820 
of  the  empbyment  of  this  machine,  which  has  been  in  use 
for  several  years  past  at  Howth  near  Dublin,  and  of  the 
sensations  e3q)erienced  by  those  who  descend  to  the  bottom 
of  the  sea,  I  was  very  desirous  to  ascertain  in  person  the  ac- 
curacy of  the  facts  which  had  been  stated  to  me.  It  was 
not  long  before  an  excellent  opportunity  presented  itself. 
Having  obtained  from  my  friena  Mr  Bald  a  letter  of  intro- 
duction to  Mr  Souter,  engineer  at  Howth  Harbour,  I  left 
Dublin  for  Howth  on  the  8th  of  September  1830,  with  a 
friend,  intending  to  go  down  in  the  diving-bell.  The  weather 
was  very  fine ;  the  wind,  however,  rather  high,  and  the  sea 
rough.  We  got  into  a  boat  at  eleven  o'clock  in  the  morning, 
and  in  a  few  minutes  came  alongside  a  vessel  to  which  the 
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diving-bell  is  attached*  The  workmen  were  then  at  the 
bottom  of  the  water,  employed  in  clearing  the  entrance  of 
the  harbour. 

The  bell  in  which  we  were  to  descend  may  be  thus  de- 
scribed* It  was  a  kind  of  oblong  iron  chest,  cast  in  one  sin- 
gle piece,  open  below,  6  feet  lon^,  4  broad,  and  5  high  :  it 
weighed  four  tons  ;  it  was  three  mches  thick  at  bottom,  and 
half  that  thickness  at  top*  It  was  cast  in  London,  and,  in- 
cluding the  necessary  apparatus  and  the  air-pump,  cost 
about  £200.  The  bell  being  a  ^eat  deal  heavier  than  the 
water  which  it  displaces,  descend  by  its  own  weight.  The 
upper  part  is  pierced  with  eight  or  ten  holes,  in  which  are 
fixed  the  same  number  of  convex  glasses,  very  thick,  which 
transmit  the  lieht.  The  glasses  or  lenses  are  fixed  in  the 
top  of  the  bell,  by  means  of  a  copper  ring,  screwed  up 
against  the  glass,  between  which  and  the  bell  a  coat  of  putty 
is  laid,  and  then  screwed  hard  up,  so  as  to  render  it  air-tight* 
The  top  is  pierced  with  another  hole,  about  an  inch  in  di« 
ameter,  which  receives  a  long  flexible  leather  pipe,  intended 
to  introduce  into  the  bell  the  air  compressed  from  above  by 
a  forcing-pump.  In  the  inside  of  the  bell  is  a  valve  which 
serves  to  close  the  aperture,  and  prevent  the  air  from 
escaping. 

In  tne  interior,  were  two  small  benches  on  opposite 
sides  of  the  bell,  with  a  foot-board  between  them.  There 
was  room  enough  for  four  persons.  From  the  middle  of 
the  roof  descended  several  strong  chains,  intended  to  sustain 
a  kind  of  iron-basket,  in  which  they  place  the  stones  or 
other  matters  which  they  wish  to  carry  up.  The  bell  in 
which  we  went  down  was  suspended  by  the  centre  with 
strong  ropes,  and  managed  by  means  of  a  moveable  crane 
erected  on  the  deck  of  a  small  vessel.  We  got  into  the  bell, 
which  was  sufficiently  elevated  above  the  surface  for  that 
purpose,  by  means  of  a  boat  placed  underneath  it.  We  had 
with  us  two  workmen. 

We  descended  so  slowly,  that  we  did  not  notice  the  mo- 
tion of  the  bell ;  but  as  soon  as  the  bell  was  immersed  in 
water,  we  felt  about  the  ears  and  the  forehead  a  sense  of 

fressure,  which  continued  increasing  during  some  minutes, 
did  not,  however,  experience  any  pain  in  the  ears ;  but  my 
companion  suffered  so  much,  that  we  were  obliged  to  stop 
our  descent  for  a  short  time.  To  remedy  that  inconveni- 
ence, the  workmen  instnicted  us,  after  having  closed  our 
nostrils  and  mouth,  to  endeavour  to  swallow,  and  to  restrain 
our  respiration,  for  some  moments,  in  order  that,  by  this 
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exertion,  the  internal  air  might  act  on  the  Eustachian  tube. 
My  companion,  however,  having  tried  it,  found  himself  very 
little  relieved  by  this  remedy.  After  some  minutes,  we  re- 
sumed our  descent.  My  friend  suffered  considerably :  he 
was  pale,  his  lips  were  totally  discoloured ;  his  appearance 
was  that  of  a  man  on  the  point  of  fainting ;  he  was  in  invo- 
luntary low  spirits,  owing,  perhaps,  to  the  violence  of  the 
pain,  added  to  that  kind  of  apprehension  which  our  situation 
unavoidably  inspired.  This  appeared  to  me  the  more  re- 
markable, as  my  case  was  totally  the  reverse.  I  was  in  a 
state  of  excitement  resembling  the  effect  of  some  spirituous  li- 
quor. I  suffered  no  pain  5  I  experienced  only  a  strong  pres- 
sure round  my  head,  as  if  an  iron  circle  had  been  Dound 
about  it.  I  spoke  with  the  workmen,  and  had  some  difficulty 
in  hearing  them.  This  difficulty  of  hearing  rose  to  such  a 
height,  that,  during  three  or  four  minutes  I  could  not  hear 
them  speak.  I  could  not,  indeed,  hear  myself  speak,  though 
I  spoke  as  loudly  as  possible ;  nor  did  even  the  great  noise 
caused  by  the  violence  of  the  current  against  the  sides  of 
the  bell  reach  my  ears.  I  thus  saw  confiimed  by  expe- 
rience what  Dr  Wollaston  had  foreseen  by  theory  in  his 
curious  and  interesting  paper  on  Sounds  inaudible  to  cer- 
tain ears*. 

After  some  moments,  we  arrived  at  the  bottom  of  the  wa- 
ter, where  every  unpleasant  sensation  almost  entirely  left  us.' 
We  were  then  twenty-seven  feet  below  the  surface.  I  con- 
fess that  the  recollection  of  the  great  depth,  joined  to  the 
idea  that  if  the  smallest  stone,  or  other  matter,  should  ob- 
struct the  action  of  the  valve,  the  bell  would  be  instantly 
filled  with  water,  did  not  fail  to  create  for  a  short  time  a  kind 
of  uneasiness.  One  of  the  workmen,  however,  to  whom  I 
imparted  my  thoughts  on  that  subject,  desired  me,  with  a 
smile,  to  loolc  at  one  of  the  glasses  placed  above  us,  which  I 
observed  to  be  so  much  cracked  in  the  middle,  that  bubbles 
of  air  were  continually  escaping. 

We  breathed  during  the  whole  of  our  stay  under  water 
with  much  case.  We  experienced  now  and  then  a  great 
heal.  Our  perspiration  was  sometimes  copious,  and  some- 
times there  suddenly  came  over  us  so  thick  a  vapour  as  to 
prevent  my  seeing  the  workmen  placed  opposite  me  ;  but  as 
by  means  of  the  signals  they  constantly  sent  us  from  above 
pure  air.  In  so  large  quantities,  that  a  great  part  of  what  was 
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contamed  in  the  bell  made  its  escape  with  great  violence, 
this  inconvenience  very  soon  disappeared.  Our  pube  was 
not  affected. 

Mr  Bald,  who  went  down  two  days  before  me  in  one  of 
the  bells  used  at  Howth,  and  to  whose  kindness  I  am  in- 
debted  for  the  communication  of  his  notes  and  observations, 
took  with  him  a  thermometer,  and  found  the  temperature  of 
the  air  at  the  surface  and  in  the  inside  of  the  bell  to  be  63^ 
Fahr. ;  while  the  temperature  of  the  water  within  a  foot  of 
the  bottom  (that  is  to  say  nineteen  feet  below  the  surface) 
was56°Fahn 

The  light  which  we  had  in  going  down  and  at  the  bottom 
of  the  sea  was  very  strong.  Mr  Bald  could  distinguish  very 
easily  in  descending  a  great  number  of  fishes,  and  other  ma- 
rine animals,  which  Red  at  the  approach  of  the  diving-bell. 
The  sun  shone  bright,  and  I  could  write  and  read  very 
easily.  We  gathered  some  fuci,  {Fucus  filum^  Fucus  sac* 
chanmis^  &c.)  We  took  some  marine  animals,  and  ob- 
tained several  pieces  of  rock,  which  suggest  some  mteresting 
views,  explanatory  of  their  formation,  which  is  perhaps  ow- 
ing, as  in  the  case  of  coral,  &c.  to  certain  animals.  That 
part  of  the  bottom  of  the  sea  which  did  not  present  any  rock, 
was  composed. of  sand  and  pebbles.  The  current  of  water 
was  very  violent ;  the  colour  of  the  water,  as  seen  through 
the  glasses,  seemed  to  us  to  be  of  a  light  green  :  b  the  bell, 
Y^here  we  had  about  ten  or  twelve  inches  of  it,  it  was  quite 
colourless. 

Having  remained  more  than  an  hour  at  the  bottom,  and 
having  seen  the  ipen  work  as  easily  as  in  the  open  air,  they 
made  some  signals,  and  we  ascended,  fully  satisfied  with 
what  we  had  seen,  and  convinced  of  the  facility  and  safety 
of  these  submarine  ojlerations.  Before  we  went  down,  they 
had  lost  their  basket  at  the  bottom  of  the  water,  and,  in 
order  to  find  it  again,  they  were  obliged,  in  using  their  sig- 
nals, to  have  the  bell  moved  in  every  direction,  which  gave 
us  the  advantage  of  becoming  well  acquainted  with  the 
method  they  employed  to  make  themselves  understood.  In 
going  up,  the  sensations  which  we  experienced  in  the  head 
were  very  different  from  those  which  we  felt  in  descending. 
It  seemed  to  us  that  our  heads  were  growing  larger,  and  that 
all  the  bones  were  about  to  separate.  This  disagreeable  sen- 
sation, however,  did  not  last  long ;  we  were  in  a  short  time 
above  the  surface,  not  only  much  pleased  with  what  we  had 
seen,  but  also  with  the  idea  of  emerging  safe  from  our  narrow 
prison. 
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The  signals  made  use  of  by  the  workmen  are  very.8im« 
pie  :  they  consist  in  a  smaller  or  greater  number  of  strokes 
given  with  a  hammer  acainst  the  sides  of  the  bell,  accord- 
mg  to  the  wishes  of  tne  workmen.  These  signals  are 
easily  heard  on  board,  though  no  noise  made  above  reaches 
the  bell. 

We  must  remark,  that  there  is  a  north  and  south  end  fixed 
to  each  bell,  and  which  is  always  attended  to  by  those  on 
board,  so  that  they  can  be  moved  with  accuracy  whenever 
they  want  to  work,  either  south,  north,  west  or  east. 

The  signals  for  the  various  operations  are  as  follow  : 

1  Stroke,  means  more  air,  or  pump  strong^.  6,  North. 

S,  Stand  fost,  which  ii  applicable  to  aU  7,  FYont. 

motions.  8,  Back. 

3,  Hoist.  9,  Lower  down  the  bucket. 

4,  Lower.  10,  Hoist    up  the  bucket 
.6,  More  sooth.  loaded,  and  so  on. 

The  men  also  send  up  a  note  of  what  they  want  upon  a 
label,  which  is  instantly  attended  to  if  practicable,  or  some 
intimation  sent  down  to  them  that  it  cannot  be  done.  This 
is  effected  by  means  of  a  cord,  one  end  of  which  is  in  the 
bell,  and  the  other  upon  deck. 

It  is  by  the  signals  above  described  that  the  boll  is  moved 
from  one  place  to  another  in  search  of  stones.  This  is  ef- 
fected by  raising  the  bell  a  few  feet  from  the  bottom,  and 
then,  by  the  aid  of  the  moorings  of  the  ship,  the  bell  sweeps 
along  in  any  desired  direction.  As  soon  as  a  large  stone  is 
discovered,  a  signal  is  made,  the  horizontal  movement  i? 
stopped,  and  the  oell  lowered  over  the  stone.  If  the  bell  be 
a  little  aside,  the  workmen  can,  by  standing  in  the  bottom  of 
the  sea,  and  pressing  with  their  shoulders  against  the  bell, 
make  it  swing  a  foot  or  two  in  any  direction,  as  it  is  sus- 
pended from  an  outrigger,  at  some  neight  from  the  vessel's 
deck. 

The  men  at  Howth  are  principally  occupied  in  clearing 
the  entrance  to  the  harbour.  They  are  paid  by  the  ton 
weight  for  what  they  quarry  and  send  up,  viz.  Cs.  6d.  per 
ton  for  very  hard  rock,  that  has  chiefly  to  be  blasted  with 
gunpowder ;  6s.  5d.  per  ton  for  easier  quarried  rock ;  and 
4S.  per  ton  for  detached  stone,  gravel,  and  mud.  At  this 
rate,  they  are  able  to  earn  on  an  average  20s.  per  week  all 
the  year  round.  Their  tonnage  of  rock  averages  2^  tons 
per  day,  and  detached  stone  5^  tons  for  four  men« 
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The  method  of  blowing  up  rocks  by  aid  of  the  diving- 
bell,  as  practised  in  Ireland,  is  as  follows.  For  an  ac* 
count  of  this  process,  I  am  entirely  mdebted  to  Mr  Bald's 
kindness. 

Three  men  are  employed  in  the  bell ;  one  holds  the  jum* 
per  or  boring-iron,  the  other  two  strike  alternately  quick, 
smart  strokes  with  hammers.  When  the  hole  is  llored,  of 
the  requisite  depth,  a  tinH:&rtridge,  filled  with  gun-powder, 
about  two  inches  diameter,  and  a  foot  in  length,  is  inserted, 
and  sand  placed  above  it.  To  the  top  of  the  cartridge  a  tin- 
pipe  is  soldered,  having  a  brass-screw  at  the  upper  end. 
The  diving-bell  is  then  raised  up  slowly,  and  additional  tin« 
pipes  with  brass-screws  are  attached,  till  the  pipes  are  about 
two  feet  above  the  surface  of  the  water. 

In  the  old  practice,  the  tube  was  filled  with  powder  as.  a 
train,  and  fired ;  but,  in  many  instances,  the  heat  melted  the 
solder  of  the  pipe,  and  the  water  entering  extinguished  the 
fire.  The  improved  method  is  to  leave  the  tube  empty. 
The  man  who  is  to  fire  the  charge  is  placed  in  a  boat,  close 
to  the  tube,  and  to  the  top  of  the  tube  a  piece  of  cord  is  at- 
tached, which  he  holds  in  his  left  hand.  Having  in  the  boat 
a  chofier  with  small  bits  of  iron  red-hot  in  it,  he,  with  a  pair 
of  nippers,  takes  one  of  the  bits  of  red-hot  iron,  and  drops  it 
down  the  tube,  which  instantW"  ignites  the  powder,  and  blows 
up  the  rock.  A  small  part  of  the  tube  is  aestroyed  next  the 
cartridge  ;  but  the  greater  part,  which  is  held  by  the  cord, 
is  reserved  for.  future  service.  The  workmen  in  the  boat 
experience  no  shock  by  the  explosion  ;  the  only  efi*ect  is  a 
violent  eruptive  ebullition  of  the  water,  arising  TOm  the  ex- 
plosion ;  but  those  who  stand  on  the  shore,  and  upon  any 
|)art  of  the  rocks  connected  with  those  which  are  olowing 
up,  feel  a  very  strong  concussion,  similar  to  the  shock  of  an 
earthquake.  A  certain  depth  of  water  is  necessary  for 
safety.    Mr  Bald  supposes  at  least  twelve  feet. 

The  workmen  cannot  go  down  and  work  when  the  sea  is 
very  rough,  as  the  swell  would  prevent  them  from  settling 
on  the  bottom;  and  they  are  frequently  annoyed  with 
what  is  termed  a  ground'Sicdl^  when  it  is  quite  still  at  top. 
This  a  sure  prelude  of  a  breeze  of  eastern  wind,  which  seU 
dom  fails  to  set  in  soon  after,  if  it  has  not  prevailed  at  the 
time  on  the  other  side  of  the  channel.* 

The  best  and  easiest  time  for  going  down  is  at  low  water, 
when  there  is  less  pressure ;  but  amateurs  prefer  going  down 
at  high-water,  that  they  may  have  it  to  say  that  they  were 
twenty  or  thirty  feet  below  water  in  a  diving-bell. 
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The  workmen  are  generally  down  in  the  diving-bell  five 
bourfi  in  the  day,  without  coming  up ;  and  in  summer,  one 
aet  of  men  are  down  ten  hours  one  day,  and  five  hours  the 
other,  and  so  on  alternately.  They  work  at  all  seasons 
of  the  year,  and  do  not  feel  much  difference  in  the  tempe- 
rature. The  water  is  more  chilly  in  the  winter  ;  and 
when  they  come  up  into  the  atmospheric  air,  they  feel 
it  rather  cold,  after  being  heated  by  their  exertions  be- 
low. They  do  not  complain  in  general  of  pains  in  the 
head,  except  those  that  are  new  hands,  who  are  rather 
affected  in  that  wa^,  and  about  the  cars  ;  but  this  affec- 
tion soon  wears  oSi 

They  are  in  general  rather  relaxed  in  their  bowels,  which 
I  suppose,  is  owing  to  their  feet  being  constantly  wet  and 
cold.  One  of  the  men  was  very  much  affected  with  a  bowel 
complaint  this  season,  which  increased  as  often  as  he  went 
down.  When  Mr  Souter  descends,  he  is  generally  afflicted 
with  a  looseness :  he  has  a  copious  flow  of  urine,  and  his 
appetite  is  very  much  increased.  He  always  finds  it  a  good 
plan  to  take  a  litde  spirits  on  coming  up.  The  time  never 
seems  long  to  him  when  below ;  and  he  has  been  several 
times  seven  hours  under  water,  without  ascending,  and 
scarcely  thought  it  half  that  time. 

None  of  the  men  become  deaf,  and  it  may  be  thought  that 
in  some  cases  it  would  be  a  cure  for  that  malady. 

They  once  had  a  man,  as  Mr  Souter  informed  me,  that  w^s 
rather  affected  in  his  breathing,  but  when  he  commenced 
helling^  it  completely  cured  him. 

The  bellmen  arc  in  general  very  stout  and  healthy :  tlicir 
hard  labour  requires  very  good  sustenance  of  three  sub- 
stantial meals  in  the  day.  Tea,  bread,  butter,  eggs,  bacon, 
potatoes,  and  fish,  are  their  common  diet.  They  are  not 
particularly  addicted  to  spirituous  liquors.  A  little  is  very 
necessary  for  them,  and  it  would  require  a  good  deal  lo  af- 
fect them  much. 

I  cannot  conclude  this  paper,  without  repeating  my  best 
thanks  to  Mr  Bald  and  Mr  Souter,  to  whose  kindness  and 
liberality  I  am  indebted  for  the  greater  part  of  the  details 
introduced  into  this  paper. 
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■AiiT.  XXXVL — Observations  on  sonu  Jinimah  of  America 
allied  to  the  Oenus  Antilope.  By  Charles  Hamilton  Smith, 
Esq.  A.  L*  S.     [Trans •  Linnean  Society  ofLondonJ] 

ANTILOPE  FURCIFUR. 

Prong-horned  Antelope* — Travels  of  Lewis  and  Clarke* 
Le  Cabrit  or  Cabree  of  the  Canadian  Voyagmrs  ? 

A  specimen  of  this  species  is  in  the  museum  of  Mr  Peale 
at  Philadelphia ;  it  is  the  only  one  preserved  of  those  which 
Messrs  Lewis  and  Clarke  sent  to  the  President  of  the 
United  States  during  their  exploratory  travels  up  the  Mis- 
souri* It  is  a  complete  skin  of  an  adult  male,  stuffed  with 
great  skill,  although  in  a  very  indifferent  state  of  preserva- 
tion*   The  following  are  its  dimensions : 

PT.  IN* 

Total  length  from  nose  to  tail,     •        •        .        .        5     8 
Height  from  the  lop  of  the  shoulders  to  the  soles  of 

the  fore-feet, 3     1 

Length  of  the  head, 10 

From  the  base  to  the  top  of  the  horns  in  a  straight 

line, 0    9 

Ditto  ditto  along  the  curve,        .        .         .        Oil 

Distance  from  tip  to  tip,         •        •        •        .  0  lOj 

Circumference  of  the  body  behind  the  fore-legs,  3     4 

Length  of  the  tail, 0     U 

In  the  general  aspect  this  animal  resembles  the  chamois, 
though  considerably  larger  in  all  its  dimensions :  the  nose 
is  small  and  the  nostrils  are  formed  like  those  of  a  sheep ; 
the  forehead  broad,  with  the  edges  of  the  orbits  of  the  eyes 
strong  and  prominent ;  above  and  somewhat  within  the  pos- 
terior part  of  the  orbits  arc  placed  the  horns,  which  in  form 
and  character  differ  from  every  known  animal  of  the  rumi- 
nating order  ;  they  are  about  five  inches  in  circumference  at 
the  base,  laterally  compressed,  nearly  flat  on  the  inside  and 
roundish  on  the  outsiae,  obscurely  wrinkled  and  striated, 
and  marked,  principally  on   the   inside,   with  small  homy 

E earls  resembling  those  on  the  horns  of  the  stag.  From  the 
ase  they  carry  the  same  thickness  upwards  about  seven 
inches,  where  the  anterior  part  tenninates  in  a  compressed 
and  striated  snag,  pointing  forwards  and  upwards,  and  form- 
ing a  fork  with  the  posterior  part,  which  becomes  suddenly 
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round  and  taper,  and  curves  backwards  and  inwards,  end* 
ing  m  an  obtuse  point ;  their  position  on  the  head  is  nearly 
two  inches  asunder,  hanging  slightly  forwards  and  outwards, 
over  the  e^res;  the  colour  brown  black;  the  horny  sut> 
stance  is  thin  at  the  base  and  a  little  translucent,  and  the 
hollow  within  sufficient  to  fit  the  two  fore-fingers  of  a  man's 
hand.  The  teeth,  as  far  as  they  were  visible,  appeared 
similar  to  those  of  other  Antelopes  of  equal  size.  No  lachry- 
mary  sinu3  was  distinguishable,  nor  could  I  detect  the  exis* 
tence  of  similar  cavities  behind  the  horns,  as  are  observied 
in  the  chamois.  The  ears  are  about  six  inches  long,  nar- 
row, pointed,  fawn-coloured,  and  lined  inside  with  long  white 
hairs.  The  forehead,  nose,  temples,  neck,  back,  and  hams,- 
are  of  a  foxy  dun<olour,  with  the  sides  paler ;  the  lips, 
chin,  throat,  a  spot  below  the  ears,  one  under  t,he  throat, 
breast,  and  belly  yellowish  white :  the  croup,  and  the  long 
hairs  which  form  a  tuft  on  the  stump  of  the  tail,  clear  white* 
All  the  legs  are  bright  ochre  colour,  slender  yet  firm*  The 
pasterns  remarkably  long  and  the  hoofs  smau,  pointed,  and 
olack,  measuring  scarcely  half  an  inch  from  the  crown  to 
the  sole ;  there  are  no  tufts  on  the  knees.  The  texture  of 
the  hair  is  soft  and  straight,  falling  off  readily :  from  be- 
tween the  shoulders,  it  points  forward,  on  the  ridge  of  the 
neck,  and  from  the  horns,  where  it  is  longer,  it  turns  back* 
wards,  meeting  at  the  occiput,  where  it  forms  a. kind  of  tuft* 
The  eye,  according  to  a  memorandum,  is  hazel-colour,  and 
the  whole  animal  presents  a  character  uniting  vigour  with 
considerable  beauty. 

Having  had  an  opportunity  of  showing  a  drawing  of  this 
specimen  to  a  very  mtelligent  Indian  of  tne  K)uche  nation*, 
inhabiting  the  western  branches  of  the  Stony  Mountains,  he 
recognised  the  figure  immediately,  and  stated  its  name  to  be 
KUtU'hey.  or,  as  ne  translated  it.  Little  Elk*  He  observed 
that  during  winter,  when  enormous  heaps  of  snow  cover 
the  mountains,  these  animals  come  down  into  the  plains, 
and  that  they  are  at  that  time  covered  with  long  whitish 
hairs* 

The  species  is  found  over  a  vast  extent  of  country  in  Cen- 
tral North  America,  ranging  in  small  herds  or  ratner  fami* 
lies,  along  the  middle  regions  of  the  Stony  Mountains,  where 


*  This  man  had  come  from  Nootka-Sotmd,  and  had  been  for  some  jean 
a  Mrrant  to  an  fis^liBh  itir  merebant :  be  tpc^e  Engplidi,  and  bore  a  lin^u^ 
lar  resemblance  to  a  Chiaese  Tartar. 
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they  seem  to  fill  the  station  which  the  Chamois  does  in  the 
Alps ;  mixing  occasionallj  widi  the  Americaa  Argali  which 
occupes  the  sommits.  They  spread  to  the  eastward  al<»ig 
the  banks  of  the  Upper  Missouri,  and  are  remarkable  for 
prodigious  fleetness:  to  this  capacity  Messrs  Lewis  and 
Clarke  bear  ample  testimony ;  yet  the  Indians  hunt  them 
with  success.  In  the  memoranda  of  a  journal  written  by 
Mr  Charles  Le  Rey,  a  Canadian  trader,  who  passed  several 
years  of  captivity  among  the  Siour  (Sioux)  Indians,  it  is 
stated  that,  being  with  the  hunters  on  Uie  river  Jaune  in  pur> 
suit  of  the»e  animals,  the  party  selected  for  the  sport  a  hill 
the  ascent  of  which  was  nradual,  but  the  opposite  side  pre- 
cipitons :  at  the  bottom  of  the  slope  they  formed  a  chain  of 
hunters,  and  crawled  gradually  and  simultaneously  towards 
the  summ^  inducing  the  game  to  approach  the  precipice. 
When  arrived  at  a  convenient  height,  they  ail  suddenly  rose 
and  gave  a  loud  yell,  which  terrified  the  timid  creatures  so 
completely,  that  most  of  them  sprang  over  the  brink  and 
were  dashed  to  death  in  their  fall :  upwards  of  sixty  Cabrits 
and  big  homed  sheep  were  thus  slain  in  a  single  beat. 

ANTILOPE  PALMATA. 
Mazame  f    Hemandes. 

I  have  adopted  the  trivial  appellation  of  Pahnated  Ante* 
lope  merely  to  distinguish  an  animal  the  horns  of  which 
a^e  preserved  in  the  museum  of  Surgeon^s  College,  Lincoln's 
Inn  Fields.  All  I  could  learn  of  their  history  is,  that  they 
were  presented  to  Mr  Hunter  without  a  memorandum ;  con- 
sequently without  giving  any  idea  of  the  animal,  or  of  the 
country  firom  which  they  were  brought.  By  some  persons 
they  were  considered  as  a  monstrous  production ;  m  their 
appearance,  however,  they  bear  so  great  a  resemblance  to 
the  horns  of  the  animal  before  described,  that  they  are 
either  of  a  species  immediately  allied  to  it,  or  possibly  only  a 
variety. 

Part  of  their  base  is  wanting ;  what  remains  is  about 
eleven  inches  and  a  half  long,  measured  upon  the  curve. 
At  their  present  base  they  are  two  inches  ana  a  half  in  their 
greatest  diameter,  by  one  across.  The  anterior  and  poste- 
rior parts  jao^e  compressed  into  a  sharp  edge^  exhibiting  the 
appearance  of  a  hard,  black^and  brittle  homy  scabbard,  with 
the  surface  strongly  pearled  and  striated  for  about  seven 
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inches  towards  the  summit :  here  the  anterior  part  of  each 
horn  terminates  in  a  compressed  leaf-like,  obtuse,  deflected, 
striated,  and  pearled  pomt;  the  post^ior  part  assuming  a 
round,  taper,  and  regularly  uncinated  form,  much  larger  and 
more  pointed  than  the  preceding*  Upon  or  near  the  ridge 
which  unites  the  leaf-like  part  to  the  after-horn,  arc  one  or 
two  small  knobs  or  button-like  homy  pearls,  somewhat  re- 
sembling the  buds  of  incipient  ramification. 

In  the  museum,  these  horns  are  placed  together  upon  a 
bit  of  wood ;  but  I  apprehend  their  relative  situation  to  be 
transposed ;  that  is,  that  the  right  horn  is  fixed  on  the  left 
side.  This  I  judge  from  the  analogy  they  bear  to  those  of 
the  prong-horned  antelope ;  and  because  if  the  hooks  bent 
outwards,  they  would  arrest  the  progress  of  the  animal*  The 
reasons  which  induce  an  opinion  that  these  horns  belong  not 
to  a  variety,  but  to  a  species  distinct  from  the  Prong-horned 
Antelope,  are,  that  the  section  of  the  base  of  the  Palmated 
Antelope's  horn  is  lozenge  shaped;  whereas  that  of  the 
Pron^-homed  Antelope  is  a  compressed  oval :  that  the  for- 
mer IS  on  both  sides  striated  ana  pearled  to  the  bottom,  or 
at  least  as  far  as  the  present  base ;  while  the  latter  is  only 
striated  on  thef  surface  next  the  forehead,  and  wrbkled  on 
the  outer  side  ; — that  these  are  not  sexual  differences,  is  evi- 
dent from  the  horns  of  the  Palmated  Antelope  being  more 
bulky  than  the  others,  which  belong  to  an  adult  male. 
Hence  it  may  be  concluded  that  they  belong  to  a  new  and 
as  yet  undescribed  species,,  the  habitat  of  wnich  will  pro- 
bably be  found  to  be  in  some  mountainous  part  of  America. 
It  is  perhaps  proper  to  observe  that  the  Cervus  pygargus  of 
Pallas,  as  figured  in  Schreber's  plates,  bears  a  strong  re- 
semblance in  many  particulars  to  the  first  described  species. 
I  am  ignorant  whether  Professor  Pallas  had  opportunities 
to  examme  this  species  of  deer  with  his  usual  accuracy. 

It  appears  that  the  early  writers  who  noticed  the  natural 
history  of  the  new  hemisphere  were  acquainted  with  one, 
and  probably  the  Palmatea  species  of  these  animals.  I  had 
an  opportunity  of  comparing  the  figure  of  the  Mazame  in 
Hernandes  with  the  stuffed  specimen  at  Philadelphia ;  and 
though  the  engraving  is  clumsily  executed,  there  can  be  no 
doubt  that  it  was  done  from  one  of  these  animals,  and^the 
description  distinctly  points  out  the  most  prominent  charac- 
ters. ^^  Mazames,^'  it  is  observed,  '-  caprarum  mediocrium, 
paulove  majori,  constant  magnitudine ;  pilo  teguntur  cano  et 
qui  facile  avellatur,  fulvoque ;  sed  laterrous  et  ventre  canden- 
tibus — Cornua  gestant  juxta  exortuni  lata,  ac  in  paucos  par- 
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vosque  tcrctes  ac  prseacutos  ramos  divisa  ct  sub  cis  oculos^'. 
Recchus  justly  viewed  this  and  another  species  which  I  shall 
jjresently  notice,  as  Antelopes,  or,  in  the  language  of  his 
time,  as  Capreee.  He  says,  **  Hos  (Telethcalma<;ame  et 
Temaina<;ame)  ego  potius  computaverim  in  capreas  quaiii 
inter  ccrvos*. 


ANTILOPE  MAZAMA. 

Antelope  of  Honduras  ?    AndcrsmCs  History  of  Honduras. 
Mazamc  sou  Cervus  cornutus.     Stha^  tab*  xlii*  fig*  3. 

Count  de  BuflToti,  in  his  article  Des  Mazamesl^  assumes 
that  there  were  neither  musks,  antelopes,  nor  goats,  nor  any 
analogous  animals  in  America  at  the  time  of  the  discovery 
of  that  continent.  This  opinion,  for  which  he  certainly 
could  not  have  sufficient  grounds,  led  him  into  the  error  of 
ascribing  the  anunals  mentioned  by  Recchi  in  Hernandes, 
to  the  deer  or  roe-buck  kind.  Indeed,  the  singular  form  of 
the  horns  in  one  species,  rudely  figured  in  the  work,  suf- 
ficiently justified  a  doubt,  if  he  had  not  persisted  in  deacrib- 
ine  the  other  and  the  two  figures  in  Seba,  as  deer  or  as 
African  animals,  notwithstanding  that  the  last  mentioned 
author,  who  obtained  many  of  his  specimens  firom  Dutch 
Guiana,  positively  asserted  that  they  were  both  from  New 
Spain.  The  existence,  however,  of  one,  if  not  of  both  the 
species,  in  the  warmer  parts  of  America,  is  established  in 
my  own  mind  from  the  following  circumstance. 

Some  years  ago,  while  I  was  on  the  coast  of  the  Gulf  of 
Mexico,  under  circumstances  peculiarly  unfavourable  to  re- 
search in  natural  history,  the  canoe  in  which  I  was,  having 
anchored  within  the  river  St  Juan,  the  Musquito  Indians 


*  Nard.  Ant.  Recchus  apud  Ilernandesium,  lib.  ix.  cap.  xiv.  p.  324  & 
325,  fi^uras  ad  ipsas  pagina?. 

t  The  tror^  Matame  or  Madame  is  derived  from  the  Mexican  Ma^atl, 
which  I  apprehend  Baron  Homboldt  has  affixed  without  sufficient  reflec- 
tion to  the  Virginian  stag^.  As  far  as  my  own  inquiries  have  gonej  the 
word  is  generic  for  the  deer,  antelopes,  and  musks  of  America.  Tetlelcal 
Madame,  Temma  Madame,  Ma9atl  Chichiltic,  Yziac  Madame,  Tlama- 
caz  que  Macatl,  Quauht  Magame,  and  Tlahuica  Mayame,  all  denote  dif- 
ferent animals,  some  of  which  are  certainly  not  deer«  I  shall,  perhaps, 
resume  this  subject,  if  opportunities  should  offer,  to  notice  several  species 
of  deer  of  America,  some  of  which  are  new  and  the  others  imperfectly 
known. 


336  Animais  of  4fn€rica 

who  were  with  me  brought  an  aDimal  on  board,  inferior  in 
bulk  to  a  domestic  goat,  but  higher  on  the  iees ;  in  aspect 
resembling  a  small  lean  sheep,  with  soft  hair  insteau  of 
wool :  the  horns  about  six  inches  long,  obscurely  annulated, 
dark  coloured,  bent  back,  and  pointra :  general  colour  pale- 
rufous  brown :  belly,  inside  of  legs,  breast,  and  chin  yeUow- 
ish  white :  grey  about  the  eyes  and  nostrils :  tail  thick  and 
short:  legs  more  stout  than  those  of  African   antelopes: 
hoofs  black,  and  the  whole  animal  somewhat  heavy  in  make. 
I  was  then  unacquainted  with  the  figure  in  Seba,  and  it  ap- 
peared an  undescribed  species.    Having,  however,  no  ma- 
terials for  making  memoranda,  I  was  obliged  to  defer  it : 
and  my  hungry  companions  soon  disposed  of  it.    I  wrote  to 
the  late  Dr  brown  upon  the  subject,  and  he  consulted  Dr 
Dancer  of  Jamaica,  who  pointed  out  the  figure  in  Seba ;  bat 
as  there  was  no  copy  of  this  work  within  my  reach,  I  was 
obliged  to  defer  my  mquiries  until  my  return  to  Europe. 
The  figinre  in  Seba  is  incorrect  in  expression ;  but  when 
compared  with  his  description  to  my  own  memorandum,  the 
identity  appears  to  me  fully  established.      He  observes, 
*^  Mazame,  sen  Cervus  comutus.    Hsc  species  omnmo  d]f>- 
fert  ab  ilia  quam  Guinea  profert.    Capite    et  collp,  crassis 
curtisque  est,  et  bina  gent  tornata  quasi  cornicula,  in  acu- 
tum,   recurvumque   apicem  convergentia,  retrorsum  rccU- 
nata.    Auriculae  granaes,  flaccidse ;  at  oculi  venusti.    Cau- 
da crassa,  obtusa.    Pilus  totius  corporis  subrufus  est,  paulo 
tamen  dilutior,  qui  caput  et  ventrem  tegit.     Femora  cum 
pedibus  admodum  habilia.^^     Bufibn,  who  confounds  his  Ca« 
riacou  with  the  Mazames,  did  not  observe  that  the  Cariacou 
or  female 'of  the  Bajeu  deer  of  Guiana  has  a  small  moist' 
muzzle  like  the  rest  of  the  deer  kind ;  while  the  mazames 
or  antelopes  of  the  same  country  have  the  nose  of  a  sheep; 
at  least  as  far  as  they  have  come  under  my  observation. 
In  the  history  of  Honauras  by  Mr  Anderson,  the  antelope 
is  noticed ;  but  (I  quote  from  memory)  he  represents  it  ar 
perfectly  similar  to  A*  Dorcas.    The  specimen  which  I  saw, 
appeared,  however,  to  bear  a  greater  resemblance  to  the 
figure  of  the  Chioese  antelope  about  the  head,  or  even  to 
A*  Saigay  than  to  the  Dorcas :  but  as  I  am  not  positive  as  to 
the  age  or  sex  of  mine,  his  judgment  may  be  more  cor- 
rect. 
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ANTILOPE  TEMAMAZAtfA. 

Cervus  Macall  cbichiltic  seu  Temamazame  ?    Seba. 
Capra  Pudiu    Molina  F 
Ovis  Pudu*  Lmn*  SgsU  OmeL 
Spring-back  of  New  Jersey  ? 

I  DOW  come  to  a  fourth  species  of  American  Antelope, 
the  existence  of  which  is  more  doubtful ;  but  which,  in  Uie 
opinion  of  the  natives  of  the  United  States,  formerly  abounded 
and  is  still  occasionally  found  in  the  State  of  New  Jersey, 
where  it  is  known  by  the  name  of  the  Sprbg-back.  This  de« 
nomination  is  a  corruption  from  the  Dutch  spring-bock ;  and 
these  people  being  the  first  settlers  in  that  colony  makes  Uie 
term  bock  (male  of  the  ^oat)  the  more  remarkable,  because 
their  forests  abounded  with  the  American  roebuck  and  Yir^ 

S'nian  deer:  they  must  therefore  have  been  acquainted  with 
e  af^arance  of  cervine  horns  in  all  their  varieties  of  age 
and  species ;  consequently,  the  animal  so  named  must  have 
borne  a  character  which  justified  in  some  measure  the  term 
applied.  This  character,  it  is  asserted,  is  that  of  the  ante* 
lope,  though  it  is  possible  that  it  refers  in  reality  to  a  species 
of  deer  whose  horns  are  always  single  shoots*  In  the  mu- 
seum of  Philadelphia  there  is  a  part  of  a  skull  with  the 
horns  attached  to  it  brought  out  of  the  Jerseys,  and  said  to 
be  those  of  the  spring-back :  they  are,  however,  decidedly 
cervine,  and  the  production  of  a  young  deer,  or  of  an  unde- 
scribed  species.  But  the  misapplication  of  a  name  does  not 
destroy  the  probability  of  the  existence  of  an  analogous  ani- 
mal to  the  antelope,  if  not  any  longer  in  New  Jersey,  at 
least  in  the  hills  and  sandy  plains  along  the  frontier  of  New 
Mexico  and  the  province  of  Santa  Fc« 

I  possess  a  copy  of  a  drawing  obtained  from  an  American 
gentleman,  who  stated  it  to  have  been  taken  from  an  animal 
shot  near  the  sources  of  the  Red  River.  Its  form  is  light 
and  slender ;  the  nose  small  and  ovine ;  ears  long,  narrow, 
and  rounded  at  the  tips ;  the  tail  several  inched  in  lene;tb, 
and  carried  erect  like  that  of  the  goat.  In  the  memoranchim 
accompanying  the  drawing,  the  size  was  stated  ^  to  equal 
a  laree  kid ;  the  horns  to  be  above  five  inches  and  a  naif 
long,  mack,  slender,  and  wrinkled  at  the  base,  lying  strait 
along  the  prolongation  of  the  forehead,  diverging  and  then 
bending  back  at  a  slight  angle'^.  The  colour  resembles  that 
6{  a  roebuck,  but  is  somewhat  more  rufous :  the  mouth,  a 
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and  the  hoofs  of  a  jet  black,  high,  broad,  and  with  deep 
gP90Vts  m  the  soles. 

If  I  am  not  mistakeD,  Cafitain  Vancouver  first  noticed  Uiis 
ammal  at  Nootka  in  his  voyage  round  th*  worid*  I  was 
assured  that  it  was  found  as  far  to  the  southeast  as  the 
Lake  of  the  Woods^  near  Lake  Superior ;  from  thence  it  in- 
habits the  r^iocis  west  of  Hudson's  bay  to  the  shores  of  the 
Northern  Pacific* 

In  the  present  state  of  our  knowledge,  it  is  probable  that 
dkitf  and  the  two  preceding  species  form  a  small  naUirai 
ftmily ;  and  the  two  first  described  another :  and  that  even* 
tually  they  will  all  require  a  dbtinct  dassifioatiDn  from  the 
Antelopes  of  the  old  continent  ;'*but  this  question  must  be 
Mk  to  the  decision  of  future  anatomical  investigatioiw 


Art.  XXXVIL— On  the  Rocky  Mountain  Skuf  ^  tht  Ame- 
ricans\  By  Robert  Jameson,  Esq.  Prof.  Nat.  Hist. 
Edin.  &c.     iMenwirs  cf  the  Wemerian  Society.] 

The  Spanish  missionaries  in  California,  so  early  as  1697, 
make  particular  mention  of  a  "  remarkable  species  of  sheep'' 
as  occurring  in  that  country;  and  it  is  again  noticed  by 
Venegas,  in  his  History  of  California.  Lewis  and  Clarke 
also  heard  of  it,  and  obtained  some  skins  from  the  Rocky 
Mountains.  I  now  present  to  the  Society,  a  skin  of  this  ani- 
mal, which  was  sent  from  Hudson's  Bay,  bv  Mr  Auld,  for* 
Aierly  of  that  country,  and  who  obtained  it  from  the  Rocky 
Mountains,  It  appears  to  be  the  Rocky  Mountain  Sheep  of 
the  Americans.    A  simple  inspection  of  the  specimen  before 


*  This  appears  to  be  the  same  animal  as  that  described  by  Mr  Smith 
in  the  preceding^  article  and  denominated  by  him  Antilopt  Lamgera.  It 
IB  mentioned  also  in  an  ^'  Account  of  the  attempts  to  reach  the  sea  by 
Mackenzie^  riTer**-^Mem.  Wem.  Soc.  Vol.  IV.  p.  23.)  as  inhabiting 
the  mountains  on  that  river.  ^*  Its  homt,  smooth,  short,  and  black,  are 
directed  backwards  with  a  slight  curvature.  It  Is  about  the  ^ize  of  the 
sheep,  and,  in  the  winter,  has  a  coat  of  long  curled  hair,  said  to  be  of  a 
sUky  ft&eness  «nd  lustre,  it  springs  with  great  agility  from  precipice  to 
precipice,  and  pofseisiag  like  the  sheep  a  very  quick  eye,  its  captui«  is 
attended  with  much  difficulty.    It  has  not  beeiL  taken  alive^\ — ^Ed.  B.  J. 
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ua,  ptoves  that  it  cannot  be  a  spectes  of  the  g«iiis  Ovk,  and 
the  fiorm  of  the  horns,  and  shape  of  the  body,  will  not  aUoiw 
of  its  being  placed  with  the  Capne  or  goats;  while  its  fam, 
beard,  and  mr,  remove  it  from  the  gemis  Antelope*  We  sre 
of  opinion,  that  it  forms  a  species  of  a  genus  intermediate 
between  the  antelope  and  ^t.  On  examining  the  fleece,  I 
was  particularly  struck  with  its  uncommon  fineness ;  and  it 
occunred  to  me,  that  an  animal  inhabiting  the  temperate  re- 
gions  of  the  Rocky  Mountains,  with  so  vabable  a  fleece, 
might  be  easily  procured,  end  reactily  introduced  into  this 
country,  and  form  a  valuable  addition  to  our  wool-bearing 
animals.  Sirongly  impressed  with  this  view,  1  now  beg 
leave  to  suggest  to  the  Society,  povidinff  they  agree  with 
me  in  opinion  as  to  the  value  of  tms  animal,  to  take  steps  for 
procuring  live  specimens  from  America,  in  order  to  make 
the  experiment  of  introducing  it  into  Scotland* 


The  Society  having  taken  this  proposal  into  consideration, 
appointed  a  committee  of  its  members  to  consult  with  the 
Directors  of  the  Highland  Society  of  Scotland,  on  this  im- 
portant proposal ;  and  also  to  request  Mr  Thomas  Laurie, 
who  has  long  been  distinguished  for  his  intimate  acquaint- 
ance with  rural  affairs,  to  report  as  to  the  value  of  the 
wool,  &c. 

The  following  is  the  report  of  Mr  Laurie. 

Remarks  for  the  Wemerian  Society  on  the.  Skin  of  the  Rocky 
Mountain  Sheep. 

The  skin  submitted  to  us,  is,  in  the  minutes  of  the  Society, 
denominated  that  of  "  The  Rocky  Mountain  Sheep ;"  and, 
from  the  wool  with  which  it  is  covered,  it  may  certainly  be 
considered  as  nearly  allied  to  that  genus  of  quadrupeds, 
though,  had  it  wanted  this  woolly  covering,  we  would  pro- 
bably have  been  inclined  to  consider  it  as  more  allied  to  the 
coat.  The  general  figure  of  this  skin  is  very  different  from  • 
tnat  of  any  sheep's  skin  I  have  ever  seen.  The  diflference 
is  perhaps  most  remarkable  in  the  length  and  figure  of  the 
neck,  which,  in  no  slight  degree,  resembles  that  of  a 
thorough  bred  horse.    The  general  structure  of  the  head. 
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extemalljr  viewed,  does  nol  appear  to  vary  from  that  of 
other  sheep,  more  than  might  be  ascribed  to  accidental  cir- 
comstances.  To  this  remark,  however,  the  horns  form  a 
remarkable  exception.  Their  position  is  very  different  firom 
what  is  observed  in  the  common  sheep.  Their  curvature  is 
also  different, — circumstances  which  deserve  more  particu- 
lar notice,  on  account  of  their  being  connected  with  other 
important  diversities  of  character ;  these  are  the  smooth- 
ness of  the  horns,  and  their  circular,  or  rather  conical 
shape, — two  particulars  in  which  thev  differ  from  the  horns 
of  every  species  of  sheep  with  which  either  history  or  ob- 
servation has  made  us  acquainted.  The  blackness  of  the 
horns,  compared  with  the  whiteness  of  the  wool,  may  also 
be  mentioned,  though,  in  other  circumstancea,  unwontny  <of 
notice.  The  le^  too,  of  this  skin,  are  covered  with  longer 
and  coarser  hair  than  what  is  to  be  found  on  those  of  me 
common  sheep.  The  horns  resemble  those  of  a  common 
goat,  more  than  of  a  sheep,  in  regard  to  position,  colour,  and 
texture.  But  the  goat^s  horns  are  flat  on  the  under  part,  or 
that  next  the  neck,  so  as  to  form  the  side  of  a  pyramid.  In 
other  respects  they  are  conical  The  horns  or  the  Rocky 
Mountain  Sheep  are  completely  conical,  and  in  shape  re- 
semble the  horns  of  an  ox  more  than  those  of  either  a  goat 
or  any  of  the  varieties  of  sheep. 

There  is  another  circumstance  of  a{^arent  resemblance  to 
the  goat,  which  may  be  noticed.  The  skin  exhibited  has  a 
ridge  of  hair  along  the  back,  considerably  longer  than  the 

Sneral  covering,  which  is  continued  up  the  neck,  in  the 
rm  of  a  mane,  thicker  and  longer  than  that  on  the  back. 
It  has  also  a  thick  long  beard,  and  a  space  on  each  quarter 
covered  with  long  shaggy  hair.  In  these  particulars,  there 
is  a  resemblance  to  the  male  of  the  common  goat ;  and  I 
think  it  probable  the  skin  belongs  to  the  male  sex.  In  the 
length  of  the  neck,  compared  witn  that  of  the  body,  there  is 
also  a  resemblance  to  the  common  ^oat.  But,  in  all  these 
points  of  resemblance,  there  are  specific  differences,  which  a 
comparison  would  best  illustrate. 

Tne  wool  forming  the  principal  covering  of  the  skin,  is  a 
strong  reason  for  not  classing  the  animal  with  the  family  of 
goats.  It  is  no  doubt  true,  that  the  goat  of  the  East,  yields 
a  fur  in  many  respects  resembling  wool ;  and  it  may  be  dif- 
ficult, b  some  cases,  to  distinguish  betweea  hair  and  wool, 
especially  from  small  specimens.  But,  in  judging  from  any 
considerable  quantity,  such  as  the  covering  of  a  whole  skin, 
there  would  be  little  difficulty  in  determining  whether  thi?^ 
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substance  shoald  be  caHed  hair  or  wool ;  and,  so  ftr  as  I 
know,  there  is  no  good  anthority  for  any  species  of  ^oat 
ever  having  been  found  with  a  covering  wholly  or  chiefly 
of  wool. 

It  may  be  unnecessary  to  enlarge  farther  upon  the  clas- 
sification of  the  animal,  as  the  question  cannot  be  satisfacto- 
rily decided  without  the  possession  of  a  living  specimen. 

The  skin  seems  to  be  that  of  a  full  grown  animal.  A 
number  of  observations  might  be  offered  in  illustration  of 
this  opinion.  But  it  may  suffice  to  state,  that  the  horns  and 
general  aspect  of  the  head,  have  all  the  appearances  of  ma* 
turity.  The  teeth,  in  particular,  are  evidently  fully  grown, 
and  such  as  are  observed  in  a  sheep  upwards  of  three  years 
old.  Four  of  them,  on  one  side,  are  more  or  less  broken, 
which  may  hafve  occurred  either  from  accident  or  age. 

The  wool,  which  forms  the  chief  covering  of  the  skin,  is 
fully  an  inch  and  a  half  long,  and  is  of  the  very  finest  quality. 
It  is  unlike  fhe  Jleece  of  the  common  sheep,  which  contains 
a  variety  of  different  kinds,  suitable  to  the  fabrication  of  ar- 
ticles very  dissimilar  in  their  nature,  and  requires  much  care 
to  distribute  them  in  their  proper  order.  The  fleece  under 
consideration  is  wholly  fine.  That  on  the  fore  part  of  the 
skin  has  all  the  apparent  qualities  of  fine  wool.  On  the- 
back  part,  it  very  much  resembles  cotton.  The  whole  fleece 
is  much  mixed  with  hairs ;  and,  on  those  parts  where  the 
hairs  are  long  and  pendant,  there  is  almost  no  wool. 

The  wool,  if  separated  from  the  haffs,  would,  I  think,  be 
adapted  for  the  finest  purposes  of  manufacture.  But,  in  its 
present  state,  it  could  not  be  so  applied,  thbugh  many  of 
the  hairs  would  fly  off  in  the  manufacturing  processes.  It 
is,  however,  highly  probable,  that,  by  a  careful  selection  of 
breeding  stock,  the  hairs  might,  in  a  great  measure,  or 
perhaps  entirely  disappear  in  the  course  of  a  very  few  ge- 
nerations. It  has  always  been  observed,  that  where  sheep 
have  been  neglected,  their  wool  has  been  comparatively 
coarse ;  and  wherever  they  have  been  properly  treated,  and 
due  advantage  taken  of  the  accidental  finer  varieties,  the 
quality  of  their  wool  has  been  proportionally  ameliorated. 
Indeed  the  improvement  in  the  qualities  of  wool  has  uni- 
formly been  marked  as  keeping  pace  with  the  process  of 
arts  and  civilization.  I  am,  therefore,  of  opinion,  that  the 
wool  of  the  Rocky  Mountain  Sheep  would  soon  become  a 
gr^t  acquisitbn  to  the  manufacturers  of  this  country,  were 
the  animal  which  yields  it,  to  experience  the  judicious  treat* 
ment  of  many  British  flocks ;  and  there  can  be  no  doubt. 
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that  such  an  experiment  would  be  well  worth  trying.  Un- 
der this  impression,  I  cannot  help  expressing  a  wish,  that 
the  Society,  to  whose  consideration  these  remarks  are  sub- 
mitted, would  exert  their  influence  for  accomplishing  an 
object  which  may  prove  of  national  importance. 

At  th^  same  time,  it  is  proper  to  observe,  that  sheep  are 
not  to  be  considered  as  valuable  for  their  fleece  alone. 
They  merit  attention  as  furnishing  fwi  as  well  tts  dofhing  to 
man,  and  any  particular  race  is  of  value  onlv  in  so  fer  as 
these  important  objects  are  combined.  How  far  the  Rocky 
Mountain  Sheep  might  prove  useful  as  furnishing  food,  I 
have  had  no  opportunities  of  ascertaining.  As  to  the  value 
of  the  wool,  if  obtained  m  purity,  there  seems  no  room  for 
doubt ;  and  I  may  state,  that  I  have  shewn  specimens  to 
different  wool-dealers,  all  of  whom  expressed  tneir  admira- 
tion of  their  quality,  and  even  an  anxiety  to  purchase.  Erom 
these  specimens,  however,  it  may  be  fair  to  add,  the  hairs 
had  been  in  a  great  measure  extracted. 

It  may  be  mentioned,  in  conclusion,  that  it  cannot  be 
known  from  the  skin  exhibited,  whether  or  not  the  Rocky 
Mountain  Sheep  produces  what  deaders  would  call  Umg  wool. 
The  longest  observed  on  the  skin  is  scarcely  exceeding  two 
inches,  being  about  one-half  the  usual  length  of  the  foil- 
grown  fleeces  of  the  mountam  sheep  of  Great  Britain,  or 
what  is  called  the  carding  and  clothing  wool,  which  is'  even 
much  shorter  than  the  combing  sort  used  for  worsted  stuSs, 
&c.  The  comparative  shortness,  however,  of  the  wool  un- 
der consideration,  proves  nothing.  Sheep  cast  their  wool 
annually,  if  not  shorn,  and  a  new  coat  springs  up.  This 
generally  takes  place  in  this  country  about  the  month  of 
June.  If,  therefore,  the  animal  which  produced  the  wool  . 
under  consideration,  was  killed  soon  after  casting  its  old 
wool,  the  new  wool  would  not  be  at  its  full  erowth.  This, 
too,  is  a  point  which  could  best  be  determined  by  procuring 
living  specimens  of  the  animal,  and  observing  their  habits 
and  changes. 

Thomas  Laurie. 


(M^) 


A&T.  XXXVill* — Jin  accouir^  of  the  Eniption  of  VesuvtHs^  m 
October^  188S.  By  G.  Fovhm  Scropb,  Esq,  [Joum*  of 
the  Roy.  ImtiM.] 

Napks.Mwrch  10,  183S. 

Sima^  the  end  of  the  last  century  the  great  crater  of  Vesu- 
vius has  been  gradually  filled  by  the  accumulation  both  of 
lava  boiling  up  from  below,  and  of  scoriee  falling  ^m  the 
explosions  of  the  different  minor  mouths  which  were  formed 
at  intervals  during  the  last  twenty  years  on  its  bottom  and 
sides.  When  I  visited  the  mountain  in  1818-19,  this 
great  crater  was  almost  entirely  obliterated; — no  regular 
concavity  appeared,  but  in  its  place  a  rough  and  rocky  plain, 
rising  into  two  rude  eminences  at  the  northern  and  southern 
extremities,  covered  with  blocks  of  lava  and  ac^Mrise,  and  cut 
up  by  numerous  fissures,  from  many  of  which,  clouds,  of  va- 
pour were  evolved  in  considerable  quantities.  By  the  erup- 
tion of  last  October  this  state  of  things  has  been  totally 
changed.  The  expk>sions  which  then,  durir^  the  space  of 
more  than  twenty  days,  were  incessantly  and  with  terrific 
violence  taking  place  from  the  focus  of  the  volcano,  broke  up 
and  threw  out  all  this  accumulated  mass,  and  ended  by  com* 
pletely  gutting  the  mountain,  so  as  to  leave  an  immense  gulf 
or  chasm  of  an  irregular  and  somewhat  elliptical  shape,  arout 
three  imles  in  circumference,  if  measured  along  the  very 
sinuous  and  irregular  line  of  its  extreme  margin,  but  some* 
what  less  than  tnree*quarters  of  a  mile  in  its  longest  £ame- 
ter ;  which  is  directed  from  N.  E.  to  N.  W.  Its  depth  is 
perhaps  rather  above  700  feet,  but  decreases  daily  by  the 
dU«>idatioD  of  the  sides* 

The  enormous  quantity  of  maker,  which,  previously  to  the 
eruptkM),  occupied  this  space,  was  thrown  out  in  fragments  of 
every  sixe,  varying  from  blocks  of  some  tons  in  weight,  to 
the  most  impalpable  powder.  The  greater  part,  however, 
certainly  issued  from  the  mountain  in  the  latter  form,  having 
undergone  a  complete  trituration  during  the  process  of  con- 
tinued and  repeated  ejection.  After  the  first  four  days  of 
the  eruption,  the  substances  thrown  out  were  solely  pulveru- 
lent, becoming  finer,  lighter,  and  of  a  lighter  colour  every 
day.  These  ashes,  as  they  are  called,  (certainly  without 
much  propriety,  being  only  pulverized  lav^,)  rose  from  the 
crater  in  dense  and  prodigious  clouds,  to  a  height,  at  one 
time,  of  nearly  two  miles,  and  were  thence  borne  away  on 
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the  winds  to  great  distances,  the  heavier  particles  falling  in 
showers  from  the  line  of  clouds  thus  formed  along  its  whole 
track.  The  vast  crater,  which  was  emptied  by  this  violent 
process,  presents  an  aspect  very  different  from  that  which  is 
usually  assumed  by  the  concavities  of  volcanic  cones.  These, 
generally  appear  in  the  regular  form  of  an  inverted  cone, 
whose  sides  slope  at  about  the  same  angle  to  the  horizon  as 
those  of  the  outer  cone.  This  is,  indeed,  invariably  the  case 
with  every  cone  which  is  produced  by  a  single  volcanic 
eruption.  That  of  Vesuvius,  however,  resulting  from  the 
accumulated  products  of,  perhaps,  many  hundred  eruptions, 
must  consist  of  numerous  beds  of  scoriae  and  fragmentary 
lava,  alternating  with  the  strata  of  lava  rock,  which  at  inter- 
vals have  been  poured  in  fiery  torrents  down  its  outer  slope, 
and  congealing  there,  have  remained  like  so  many  massive 
ribs,  to  give  strength  and  solidity  to  the  structure.  Through 
this  succession  of  beds,  then,  has  the  present  crater  been 
forcibly  hollowed  out  by  the  explosive  energy  of  the  volcano. 
It  appears  as  a  tremendous  abyss  of  enormous  .proportions, 
surrounded  by  craggy  precipices  that  rise  almost  vertically 
from  the  rude  heaps  of  fallen  fragments  which  form  its  floor^ 
and  conceal  the  volcanic  orifice.  The  extreme  periphery  of 
the  crater  in  some  parts  juts  over  these  precipices,  so  that 
on  attaining  its  margin  you  look  directly  down  into  the 
gaping  cavity.  In  others,  a  steep  inclined  plane,  of  no  great 
width,  intervenes  between  the  edge  of  the  clifis  and  the  acute 
ridge  in  which  the  interior  and  exterior  slopes  terminate.  On 
this  inner  and  shelving  surface  it  is  necessary  on  many  points 
to  pass  while  making  the  tour  of  the  crater ;  in  general,  it 
affords  a  firm  and  safe  footing,  being  formed  of  the  fine  sand 
which  was  the  last  product  of  the  late  eruption,  and  into 
which  the  foot  sinks  to  some  depth ;  but  when  the  surface 
of  this  slope  is  hardened  b¥  frost  into  an  unyielding  and 
slippery  crust,  (which  was  the  case  on  the  morning  of  my 
first  visit,)  the  passage  is  extremely  perilous.  The  danger 
is,  in  fact,  the  same  on  the  outer  as  the  inner  slope,  since  a 
slide  or  a  false  step  would  be  probably  fatal  on  either  side ; 
but  the  idea  of  falling  into  the  crater  is  more  appalling  than 
that  of  rolling  down  the  exterior  of  the  cone. 

The  cliffs  that  encircle  the  great  cavity  by  no  means  fol- 
low anj^  regularity  of  curve,  but  project  or  recede  in  salient 
and  retiring  angles.  Their  abrupt  faces  which  are  rocky, 
jagged,  and  unpicturesque  in  the  extreme,  present  sections  of 
many  currents  of  lava,  some  of  which  are  of  ^eat  thickness 
and  extent,  lying  one  above  the  other  in  a  direction  more  or 
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less  approaclung  to  the  horizontal.  Most  of  them  ofibr  a 
columnar  dhiHon  of  the  most  marked  and  decisive  kind. 
Some  are  almost  as  regularly  prismatic  as  any  ranges  of  the 
older  basalts.  In  some,  the  spheroidal  concretionary  strac- 
tm^  on  a  large  scale  is  equally  conspicuous.  Between  the 
currents  of  lava  are  interposed  shapeless  beds  of  volcanic 
conglomerate,  consisting  oi  fragments  of  all  sizes  heaped  to- 
gether in  chaotic  confusion.  These,  as  well  as  the  beds  of 
lava,  are  occasionally  intersected  by  vertical  or  nearly  ver- 
tical dikes,  similar  to  those  of  Somma  above  the  Atrio  di 
Cavallo. 

The  whole  scene  presents,  perhaps,  an  unparalleled  ex- 
ample of  the  horribly  sublime.  The  deep  and  yawning  gulf, 
on  the  verge  of  which  the  spectator  must  hang  to  observe  its 
terrors ;  the  rugged  and  fractured  cliffs  that  frown  around  it; 
their  gloomy  colouring,  and  calcined  aspect ;  the  dense  sul- 
phureous vapours  that  rise  from  fissures  on  every  side ;  to- 
gether with  the  thundering  echoes  which  almost  at  every 
minute  proclaim  the  fall  of  some  fragments  detached  from  the 
sides  into  the  abyss  below ;  create  a  sense  of  grandeur  and 
awe,  too  impressive  to  be  easily  effaced.  The  great  crater 
of  £tna,  even  if  larger,  which  I  much  doubt,  is  in  my  opinion 
by  no  means  so  striking.  Time  and  the  meteoric  agents 
have  considerably  softened  the  features  of  this  last  scene, 
while  there  is  a  vivid  and  terrible  freshness  in  the  crater  of 
Vesuvius;  the  wound  which  has  been  torn  through  the 
bowels  of  the  mountain  is  as  yet  raw  and  unhealed ;  and  the 
imagination  forcibly  recurs  to  that  powerful  demonstration  of 
the  energies  of  Nature  in  all  their  violence,  which  so  lately 
was  exhibited  from  this  spot,  and  which  is  liable  to  recom- 
mence at  the  instant. 

Viewed  from  a  distance,  the  crater  still  appears  to  emit  at 
all  times  a  considera>)le  quantity  of  smoke,  which  mcreases 
prodigiously  during  stormy  weather.  However,  on  attaining 
the  summit  of  the  cone,  it  becomes  evident  that  little  or  no 
vapour  rises  from  the  concealed  vent  of  the  volcanic  focus  at 
the  bottom  of  the  basin.  Thick  clouds,  on  the  contrary, 
take  their  rise  just  within  the  margin  of  the  crater,  evolving 
themselves  from  fissures  in  the  broken  extremities  of  those 
currents  of  lava  which  were  produced  by  the  last  eruption, 
and  which  without  doubt  are  still  at  an  extremely  high  tem- 
perature, probably,  indeed,  incandescent  and  liquid  at  their 
centre,  since  paper  and  wood  take  fire  immediately  on  being 
thmst  to  a  certain  depth  in  their  clefts.  The  slowness  with 
which  lava  conducts  caloric  is  well  known.    It  is,  therefore, 
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to  be  expected,  that  the  fall  of  rain  in  uiy  quantkjr  wouid 
proportionately  increase  the  activity  of  these  vapours,  which 
are  almost  solely  aqueous.  T^e  moisture  deposited  on  the 
surface  of  the  recent  lava  currents,  that  nearly  envelop  the 
whole  cone  percolating  to  the  interior,  becomes  converted 
into  steam,  and  forces  its  way  through  the  longitudinal  rent» 
or  channels  that  occur  in  every  lava  current,  and  par- 
ticularly in  those  whose  course  has  been  rapid,  until  it  issues 
at  last  in  clouds  from  the  ragged  edges  of  the  stratum  at  the 
margin  of  the  great  opening. 

The  great  cone  of  Vesuvius  has  lost  considerably  in 
height.  A  very  large  excrescence  on  the  south  side,  result- 
ing from  the  accumulated  ejections  of  three  or  four  minor 
mouths,  and  formine  its  most  elevated  point,  fell  in  durii^ 
one  of  the  most  violent  convulsions  of  the  last  eruption ;  s» 
that  the  opposite  or  north  side  of  the  crater  is  now  the  highest 
peak  of  tne  cone.  By  barometrical  measurement  I  find  it 
to  be  3829  feet  above  the  sea.  The  lowest  part  of  the  ridge, 
forming  the  periphery  of  the  crater,  is  on  the  east  side  above 
Pompeia,  and  3346  feet  in  height.  The  absolute  elevation 
of  the  mountain  has  been  diminished  by  rather  more  than 
100  feet,  while  the  bulk  of  the  cone  has  been  greatly  in* 
creased  by  the  lava  torrents  that  clothe  its  sides,  as  well  as 
the  still  greater  mass  of  ejected  fragments. 

Amongst  the  latter  products  are  some  few  pieces  of  gra* 
nite,  and  of  crystalline  limestone  with  mica,  vesuvian,  &c. 
precisely  similar  to  the  erratic  blocks  which  so  frequently 
occur  in  the  conglomerates  of  the  Monte  Somma ;  and  hence 
it  appears  that  tne  explosions  of  this  recent  eruption  have 
shattered  and  blown  into  the  air  a  portion  of  the  strata  be- 
longing  to  that  older  volcano.  But  by  far  the  greater  nun»» 
ber  of  ejected  blocks,  with  which  the  slopes  of  the  cone  of 
Vesuvius  have  been  strewed  by  the  late  eruption,  consist  of 
leucitic  lava,  and  arc  evidently  fragments  forcibly  torn  off. 
from  those  currents  of  an  earlier  date,  whose  sections  arc 
seen  in  the  broken  and  precipitous  cliffs  of  the  crater.  Many 
of  these  layas  have  a  nighly  torrefied  aspect.  They  have 
obviously  undergone  a  recoction^f  if  the  expression  is  allowa- 
ble, either  from  having  been  exposed  for  ages  to  the  heat, 
which,  in  the  centre  of  the  cone,  from  whence  they  were 
probably  torn,  must  have  been  always  intense,  or  during  the 
period  of  rejection  by  the  present  eruption,  having  perhaps 
more  than  once  been  vomited  forth  and  thrown  back  s^am 
into  the  burning  gulf,  before  their  final  landing  on  the  exte- 
rior of  the  cone.    These  fragments  exhibit  a  more  or  \tw% 
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pearfy  totre,  appeirentlj  in  proportion  to  the  greater  or  less 
degree  of  torrefaction  thej  have  endured.  T^  fusion  of  the 
leucites  seems  to  be  the  cause  of  this  appearance.  In  some 
specimens  this  process  has  been  carried  to  such  extremity 
that  a  portion  of  the  lava  has  run  into  a  black  glass,  whicn 
fairly  merits  the  name  of  Leucitic  Obsidian.  In  colour,  frac- 
ture, and  transparency,  this  substance  resembles  the  common 
irachy  tic  obsidian  of  Lipari,  but  differs  from  it  in  melting  be- 
fore toe  blowpipe  into  a  black  glass,  while  the  obsidian  of 
Lipari  is  well  known  to  produce  one  of  a  greyish-white 
colour. 

But  this  is  not  the  only  alteration  produced  on  these  erra- 
tic blocks  of  lava,  by  their  re-exposure  to  the  intense  action 
of  the  volcanic  furnace.    In  some  cellular  specimens,  the 
cavities  are  thickly  lined  with  crystals  of  specular  iron,  and 
of  various  other  minerals,  hitherto  undescrihed,  if  not  un- 
known.   Amongst  these,  the  most  remarkable  are  delicate 
capillary  crystals,  which  are  found  by  the  lens  to  be  hexago- 
nal prisms,  hollow  within,  formed  by  the  lateral  {unction  of 
six  Jong  rectangular  plates.    They  are  either  white,  or  of  a 
light  flesh-red  colour,  and  occupy  cavities  which  seem  to 
have  been  produced  by  the  total  or  partial  disappearance  of 
the  larger  crystals  of  leucite.    Acicular  radiated  mesotype 
occurs  in  the  same  manner,  as  well  as  brilliant  crystals  in 
rhomboidal  dodecahedrons,  of  a  dark  green  colour.    These 
new  crystalline  minerals,  thus,  to  all  appearance,  created  out 
of  the  elements  of  a  lava  composed  simply  of  leucite  and 
augite,  daring  its  re-exposure,  under  peculiar  circumstances, 
to  the  action  of  volcanic  heat,  may  be  expected  to  throw  a 
useful  light  on  the  oririn  of  the  numerous  and  problematic 
minerals  occurring  in  those  erratic  blocks  of  crystalline  lime- 
stone, &c.  &c.  of  the  Monte  Somma,  which  appear  to  have 
undergone  a  similar  process  during  the  activity  of  that  ancient 
and  enormous  volcano ;  and  a  stronger  degree  of  probability 
is  thus  added  to  the  opinion,  by  which  these  blocKs  of  lime- 
stone, with  their  accompanying  mica*,  augite,  vesuvian,  nephe- 
line,  &c.  &c.  arc  supposed  to  be,  not  unaltered  fragments  of 
primitive  rocks,  but  portions,  perhaps,  of  the  calcareous  or 
other  strata  which  once  covered  tne  site  of  Vesuvius,  va- 
riously affected  by  repeated  and  continued  exposure  to  the 
influence  of  the  mysterious  and  ever  varying  phenomena 
which  take  place  in  the  fiery  depths  of  the  volcanic  labora- 


n  a  chemical  light,  the  eruption  of  last  October  distinguish- 
ed itself  from  all  preceding  ones  by  the  excessive  abundance 
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of  sulphur  deposited  by  Yhe  vapours  evolved  from  the  lava  it 

Eroduced.  The  various  chemical  products  of  these  fumarole 
ave  been  collected  a(nd  analyzed,  with  great  care,  by 
Messrs  Monticelli  and  Covelli,  who  have  been  closely  occu- 
pied, since  the  date  of  the  eruption,  in  preparing  for  the 
press  a  descriptive  work  on  the  subject,  which  will  probably 
DC  out  in  a  few  weeks,  and,  I  have  no  doubt,  will  prove  ex- 
tremely interesting.  If  I  can  discover  any  method  of  for- 
warding it  to  England,  I  will  despatch  it  as  soon  as  publish- 
ed* In  the  mean  time,  perhaps,  these  brief  remarks  may 
help  to  gratify  the  curiosity  of  the  readers  of  this  Journal. 

Perhaps  it  is^worth  while  to  mention,  that  the  appearance 
of  the  actual  crater  of  Vesuvius  offers  a  complete  confirma- 
tion of  the  opinion  I  was  led  to  adopt  in  France,  as  to  the 


its  activity  cease  from  this  moment,  (a  circumstance  by  no 
means  impossible^)  a  few  centuries  would  probably  see  the 
interior  of  the  crater  laid  open  by  a  valley,  through  which 
the  waters  accumulating  at  its  bottom,  would  discharge  them- 
selves into  the  sea ;  and  in  this  event,  the  resemblance  to  the 
upper  circus  of  the  valley  of  the  Dordogne,  would  be  most 
strikingly  exact.  The  lofty  and  precipitous  rocks  encuxiling 
each  basin  offer  the  same  general  characters ;  eaually  rag- 
ged, shattered,  and  calcined,  they  are  composea  alike  of 
conglomerate  beds,  alternating  with  strata  of  lava,  prismatic 
or  not,  and  intersected  occasionally  by  vertical  dikes.  From 
the  margin  of  these  cliffs,  in  either  case,  the  outer  flanks  of 
the  cone  shelve  downwards,  with  a  steep  and  regular  slope, 
to  the  base  of  the  mountain. 

Another  interesting  parallel  may  also  be  drawn  between 
the  large  accumulations  of  volcanic  sand  (or  ashes)  and  frag- 
mentary lava,  (commonly  called  lapillo,)  washed  down  from 
the  sides  of  Vesuvius  by  the  rains,  which  fell  with  great  vio- 
lence during  the  late  ei':ption,  and  those  large  deposits  of 
tufaceous  conglomerates,  in  the  volcanic  country  of  France, 
to  which  I  assigned,  upon  the  spot,  a  similai*  origin.  Nothing 
could  be  more  confirmatory  of  the  justness  of  that  hypothesis, 
or  more  clearly  illustrate  the  mode  of  formation  of  such 
rocks,  than  the  phenomena  which  took  place  on  all  sides  of 
Vesuvius,  a  few  days  after  the  great  crisis  of  the  eruption  in 
October  last.  The  fine  impalpaole  sand  thrown  out  from  the 
crater  for  many  days  together,  had  covered  the  surface  of 
the  mountain  to  the  depth  of  from  one  to  five  feet ;  and 
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necessarily  impeded  whatever  rain  fell  upon  this  space,  from 
draining  off,  as  usual,  through  the  porous  and  loose  matters 
which  compose  the  sides  of  the  volcano.  In  this  state  of 
things,  on  the  37th  October,  the  clouds,  which  had  long 
gathered  in  dense  masses  around  and  above  the  cone,  began 
to  discharge  their  contents  in  prodigious  quantities ;  ana,  in 
consequence,  torrents  of  sand,  mixed  with  water,  appearing 
like  Hquid  mud,  swept  with  terrible  impetuosity  down  the 
slopes,  tearing  them  up  in  their  passage,  hurrying  along 
fragments  and  blocks  of  lava,  of  great  size,  (some  even  from 
40  to  50  feet  in  girth,)  and  depositing  heaps  of  alluvium  on 
th^  sides  and  at  the  foot  of  the  mountain.  The  damage  oc- 
casioned by  these  **  lave  cToc^ua,''  or  "  di  fango^'*  as  they 
are  called  in  the  language  of  the  country,  was  far  greater 
than  what  was  suffered  from  the  ^  lave  difiioco.^^  The  lat- 
ter only  destroyed  a  few  acres  of  wood  and  vineyard,  but 
by  the  former  a  much  larger  space  of  cultivated  soil  was  de- 
vastated, walls  were  overthrown,  houses  and  streets  filled 
with  sand  and  stones,  and  some  lives  even  lost,  from  the  sud- 
denness of  their  descent. 

There  can  be  no  doubt,  that  a  great  portion  of  the  tufa 
strata,  under  which  Pompeia  and  Herculaneum  lie  buried, 
were  deposited  by  alluvial  torrents  of  this  nature ;  and  I 
make  nd  question  but  that  parallel  phenomena,  on  a  larger 
scale,  produced  those  massive  formations  of  tufas  and  breccias, 
which  shew  themselved  in  such  abundance  around  and  upon 
the  extinct  colossal  volcanoes  of  central  France. 

P.  S^ — I  open  my  letter  to  say,  that  accounts  have  just 
arrived  from  Sicily,  of  an  earthquake  having  done  great 
damage  in  that  island.  Palermo  has  been  shaken  dreadful- 
ly, about  thirty  lives  lost,  and  houses  injured  to  an  extent  of 
loss  eijual  to  half  a  million  sterling,  it  is  said.  Messina  and 
Catania  have  suffered  much  less.  It  is  difficult  to  say 
whether  this  calamity  has  any  connexion  with  the  eruption 
of  Vesuvius  last  year,  or  with  the  dreadfully  stormy  weather 
we  have  had  since.  It  is  a  very  unusual  phenomenon  at 
Palermo. 
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Art.  XXXIX. — J^arratioe  of  an  AteerU  to  Ae  svmoied  Vol- 
cano of  Arequipc^  or  Peak  of  MUU  in  Ptra.  by  Sakucl 
Cmisovf  Esq.    Communicated  bj  tbe  Author. 

^  Iir  the  latitude  of  16°  34'  aouth,  and  longitude  71°  43^  west 
IS  ^situated  the  valley  of  Arequtpa,  remarkable  for  its  agri- 
culture, the  dryness  of  its  atmosphere,*  and  the  sii^larity 
of  its  situation. 

Its  form  is  oval,  rather  lengthened,  being  about  twelve 
miles  in  length  from  east  to  west,  and  six  in  breadth  frpm 
moth  to  south,  elevatedat  the  fewest  part  about  seven  thoii« 
sand  feet  above  the  sea.  its  southern  side  is  bounded  by 
stony  ridges  between  two  and  three  thousand  feet  high  ; 
overtopped  on  the  east,  and  thence  round  to  the  north-west, 
b^  colossal  mountains,  some  of  them  thirteen  thousand  feet 
higher  than  its  own  level ;  and  watered  by  a  river  which, 
after  running  through  its  whole  extent,  discharges  itseUf  in 
cataracts  over  rocky  declivities  in  the  west. 

On  the  north-east  side  of  this  valley  is  the  citv  of  Are- 
quipa,  elevated  seven  thousand,  seven  hundred  and  seventy* 
pve  feet  above  the  sea,  behind  which  rise  the  three  loftiest 
mountains  called  Chacheni,  Mist^,  and  Pichu  Pichu.  The 
Volcano  or  Peak  ofMisU  is  three  leagues  north-east  from  the 
great  square  of  the  city ;  but  such  is  the  effect  produced  by 
Its  great  elevation  that,  at  night-fiill  or  by  moon-light,  it 
seems  almost  to  overshadow  it. 

The  ground  ris^s  gradually  from  the  city  towards  this 
mountain,  a  distance  of  about  five  miles,  over  one  of  those 
sterile  tracts  known  in  Peru  by  the  name  of  Pampas,  and 
is  then  broken  into  ridges  forming  part  of  its  base,  and  these 
are  covered  with  verdure  which  increases  as  you  ascend  in 
that  direction. 

The  atmosphere  about  the  Peak  of  Miste  is  exceedingly 
transparent,  (which  may  be  owing  partly  to  the  porous  na- 
ture of  the  materials  of  which  the  peak  is  formed,  and  to  the 
consequent  rapid  melting  of  the  snow,  aided  bjr  the  free  pas- 
sage of  air  underneath).  The  inhabitants  of  Arequipa  are 
never  surprised  by  the  feet  that  many  months  pass  without 


^  The  Hygrometer  of  Kater  which,  with  the  Levant  wind,  at  Cadis, 
011I7  6ai8  to  3  40-100,  rani^d  hei«  from  1  23-100  to  2  29-100  during  a 
whole  year. 
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ft  cloud  being  seen  on  this  sommit ;  wMl«  on  the  contrary 
thej  are  always  ready  to  imagine,  when  such  a  phenomenon 
does  ooGur,  that  sonletlung  extraordinary  has  happened  in 
the  interior  of  the  mountain ; — that  earthquakes  are  near,  or 
that  the  Peak  may  explode  and  bury  their  city  under  its 
erujptions. 

These  apprehensions  have  operated  so  strongly  on  the  in- 
habitants at  different  periods,  that  they  have  been  on  the 
point  of  abandoning  their  city. 

In  1667,  an  unusual  alarm  having  been  excited  by  an 
emptbn  fitmi  the  Volcano  of  Ornate,  about  forty  miles  <fis- 
tant,  (after  which  the  summit  of  Mist6  was  enveloped  in 
dense  clouds)  the  Corregidor  Ayala  ordered  four  persons  to 
ascend  the  mountain  and  examine  into  the  appearances 
about  the  Peak ;  but  these  persons,  neglecting  the  advice  of 
the  Indians  best  acquainted  with  the  ascent,  were  imable  lo 
execute  his  orders.  The  alarm  increasing,  Father  Alvarez 
Herundez,  a  Dominican  friar,  accompanied  by  some  curates 
and  a  laree  number  of  Indians,  then  attempted  to  gain  the 
summit.  It  was  said  they  eiected  their  object,  and,  ^  by  the 
aid  of  a  portable  altar,  cetelMrated  mass  half  way  \xff\  Of 
the  crater>  so  much  feared,  they  only  reported  that  it  cer- 
tainly was  a  crater,  and  had  a  circular  elevation  of  sand  in 
the  middle  from  which  smoke  exhaled. 
*  In  1784,  an  earthqualce,  which  laid  in  ruins  a  lar^e  part 
of  the  city  of  Arequipa,  renewed  the  terrors  of  the  inhabi- 
tants with  regard  to  the  Peak  of  Mist^  \  and  no  younger 
person  being  mind  bold  enough  to  attempt  its  examination, 
the  bishop  of  Arecjuipa,  Father  M^;uel  de  Pampbna,  at  the 
advanced  age  of  eighty,  undertook  the  enter{»ize  himfltelf. 

It  would  appear,  however,  that  the  intendant,  wishine  to 
have  the  merit  of  the  discovery,  as  it  was  then  calle(^  to 
himself,  incited  Don  Francisco  Suero,  a  hotheaded  Irish- 
man, to  undertake  it  in  opposition  to  the  bishop^s  wishes. 
Suero  with  his  Indians  passed  the  bishop  on  the  way,  while 
the  latter  was  sleeping,  and  scaled  the  peak  on  the  northern 
side,  descending  on  the  east  to  avoid  meeting  his  com- 
petitmr. 

The  aged  bishop,  after  suffering  severely  from  cold  and 
other  causes,  attempted  to  follow  Suero,  at  first  on  foot  and 
afterwards  in  a  litter;  till  finding  himself  exhausted  by 
fatieue  and  bruised  by  the  probably  intentional  striking  of 
the  litter  against  the  rocks,  ne  sent  nis  Indians  forward  with 
an  iron  cross,  to  be  planted  on  the  south-western  side  of  the 
peak  facing  Arequipa,  and  directed  them  to  explore  the 
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supbosed  crater  in  the  south-east.  It  is  probable  that  their 
ambition  to  plant  the  cross  higher  than  human  feet  were 
su{qx>8ed  to  have  trodden  before,  excited  the  Indians  to  ex- 
ecute this  part  of  the  bishop^s  orders;  but  they  left  the 
crater  unexamined  and  unreported,  except  by  vague  tradi- 
tions similar  to  those  already  current. 

On  Suero^s  return,  his  statements,  owing  to  his  own  want 
of  observation,  or  to  the  intendant^s  orders,  were  so  obscure, 
that  it  was  doubted  whether  he  had  visited  either  the  Peak 
or  the  crater ;  and  the  subject  bem^  still  considered  very 
important,  a  commission  was  named  in  the  next  year  by  the 
intendant,  who  placed  his  secretary  Don  Francisco  Vefez  at 
the  head  of  it,  and  added  Suero  with  three  other  persons  to 
assist  him,  besides  a  great  number  of  Indians.  Only  one  or 
two  of  the  party  finalTy  reached  the  summit,  and  these  gave 
no  satisfactory  account  of  what  thev  had  seen.  They  fur- 
nished, however,  a  pompous  report  for  the  Court  at  Madrid, 
which  was  perhaps  what  the  intendant  most  wanted. 

At  length  in  1 796  Thaddeus  Haenk,  a  Bohemian  natu- 
ralist in  the  service^  of  Spain,  ascended  to  the  summit  after 
great  sufferings;  remained  there  some  hours,  and  ascer- 
tained the  size  of  the  crater ;  but  I  could  never  learn  what 
his  opinion  was  respecting  the  state  of  the  Volcano,  and  in  the 
year  1811,  when  I  arrived  at  Arequipa,  public  opinion 
seemed  to  be  Still  entirely  unsettled  on  this  subject.  Too 
many  people  were  as  wiliin|;  as  ever,  and  perhap  more  so, 
to  believe  themselves  in  hourly  danger  of  a  fresn  eruption ; 
a  cloud  never  rested  on  the  mountain  without  exciting  ap- 
prehension, and  the  shock  of  an  earthquake  was  sure  to  fix 
all  eyes  on  the  summit  of  the  Peak  with  fearful  anxiety  for 
a  succession  of  days.  The  extravagant  opinions  and  reports 
respecting  the  Peak  of  Miste  made  me  aesirous  to  examine 
it ;  and,  though  the  project  was  combatted  by  many  friends 
whose  heads  were  failed  with  the  fearful  reports  of  the  suf- 
fering of  Velez  and  his  party ;  yet  the  intendant,  as  well  as 
the  bishop,  encouraged  me  to  expect  success,  and  three  other 
persons*  among  the  number  of  my  friends,  were  found  wil- 
ling to  share  with  me  all  the  threatened  dangers  and  fa- 


*  Don  Francisco  Valdez  de  Velasco,  Don  Vincente  Cni2  de  Albistnr,  and 
Don  Manuel  TeUo ;  the  first  a  Roman,  the  second  a  Biscayan,  and  the  last  a 
Peruvian  Creole.  It  seemed  sin^lar  that  four  persons  from  such  distant 
parts  of  the  globe  should  happen  to  be  companions  in  such  an  expedition. 
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tigues.  1  therefore  finally  determined  on  making  the  attempt 
on  the  27th  of  October,  1811. 

*I  prepared  for  the  ascent  by  providing  myself  with  a 
quadrant  (the  only  one  in  Arequipa),  thick  clothes  for  cold, 
stout  shoes,  and  a  stock  of  lemons,  aa  well  as  thirty  or  forty 
yards  of  rope  to  descend  into  the  crater.  My  companions 
on  their  part  furnished  themselves  with  some  provisions,  and 
a  large  stock  of  squibs  and  rockets  with  which  they  meant 
to  give  notice  to  their  friends  in  the  city  when  they  should 
have  reached  the  summit. 

At  daylight  on  the  morning  of  October  27,  Yaldez  hav- 
ing first  made  his  appearance,  we  called  up  our  other  com- 
panions and  went  to  mass  to  prepare  ourselves  for  ^^  entering 
on  our  great  undertaking." 

At  seven  we  left  Arequipa  on  mules,  accompanied  by 
my  trusty  servant  Reymunao,  and  took  our  way  over  the 
pampa  or  plain  above  the  city,  beyond  which  we  passed  a 
ridge  of  hills  seven  miles  from  the  city,  which  separate  the 
curacy  of  Chiguata  from  the  Campina  de  Arequipa.  I  esti- 
mated the  top  of  this  ridge  to  be  three  thousand  feet  above 
the  city.  Descending  on  the  eastern  side  of  it,  we  came  to 
a  run  of  salt  water,  from  which  the  village  (eleven  miles  from 
the  city)  takes  the  name  of  Agua  Salada. 

A  mile  farther  on  we  reached  Cangallo,  a  small  farm  be- 
longing to  the  friars  of  the  order  of  Buena  Muerte,  and  pro- 
ducing potatoes  and  grass.  This  farm  being  conveniently 
situated  on  the  great  road  is  not  without  its  iambo  or  tavern, 
where  cattle  are  taken  care  of  and  travellers  may  dine  very 
comfortably,  if  they  have  brought  their  dinner  along  with 
them,  and  are  able  and  willing  to  cook  it. 

The  mercury  in  my  barometer  stood  here  at  21.430 
inches,  and  at  68°  in  Fahrenheit's  thermometer,  which  would 
indicate  an  elevation  of  9,602  feet  above  the  sea.  The  hu- 
midity of  the  atmosphere  was  only  equal  to  1^  or  ^/^  less 
than  at  Arequipa*. 

The  soil  at  Cangallo  is  naturally  bare  of  vegetation, 
thoueh  a  litde  alfalfa  or  lucerne  is  raised  by  means  of  artifi- 
cial irrigation ;  but  the  side  of  the  mountain,  visible  in  the 
north,  has  a  distinct  belt  of  verdure  extending  about  one- 
third  of  the  distance  toward  the  Peak,  and  nourished  as  it 


•  The  range  of  the  thermometer  throughout  the  year  at  Areqa4>a  is  be- 
tween B99  and  78<>,  the  greatest  cold  it  in  June,  and  the  greatest  heat  in 
December. 
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would  s«6Hi  by  tbe  v^poors  wkich  hang  about  the  baso  of 
the  mountain. 

While  I  was  emplojiog  inyself  at  CangaUo,  in  sketching 
the  appearance  of  the  neighbouring  land  and  arrangii^  my 
barometer,  1  was  visited  by  the  cacique  of  Chiguata,  Don 
Francisco  Arenazas,  who  had  received  orders  irom  the  in* 
t^ant  to  assist  me  in  the  ascent.  He  brought  with  him  in 
consequence  a  number  of  Indians,  of  whom  I  selected  six 
for  gmdes*  Two  of  them  were  to  carry  provisions  on  horse- 
back, the  first  in  company  with  us,  aim  tbe  other  to  meet  us 
on  the  north  »de  of  the  Peak,  where  we  proposed  to  sleep, 
and  proceed  aJOterwards  on  foot.  The  other  lour  Indians 
were  to  follow  us  on  foot  as  well  as  they  were  able. 

Having  taken  some  refreshment,  I  directed  my  Indians  to 
purchase  provisions,  and  taking  leave  of  the  cacique,  we 
passed  a  plain  that  rose  eradually  towards  Yachi  in  the 
north-easti  We  found  the  slope  on  which  we  advanced  soon 
covered  with  light  herbage,  which  gradually  increased  till  in 
the  neighbourhood  of  Yachi  we  found  bushes  of  coasideraUe 
size*  At  the  foot  of  the  hei£;ht  of  Yachi  we  passed  a  chasm 
of  which  many  are  formea  by  the  rapid  torrents  in  the 
months  of  January  and  February.  We  descended  into  it 
about  two  hundred  feet*  The  sides  were  formed  <c^  alter- 
nate strata,  of  coarse  and  fine  soil,  with  some  variations  of 
colour,  and  intermija^led  with  round  stones  very  smoothly 
worn  but  not  discoloured^  Pieces  of  pumice-^stone  were, 
however,  here  and  there  visible  in  the  strata,  some  of  which, 
particularljr  the  upper  parts  of  them,  were  of  earth  as  fine  as 
ashes  and  nearly  white. 

The  bottom  of  the  chasm  was  of  solid  rock,  worn  smooth 
by  the  water.  I  had  not  time  to  break  off  a  piece  of  it,  but 
from  a  passing  observation  I  judged  it  to  be  sienite ;  it  had 
here  and  there  a  more  compact  appearance,  resembling  grey 
porphyry. 

The  humidity  in  this  hollow  was  sufficient  to  bring  for- 
ward some  thrifty  bushes,  firom  among  which  we  provided 
oursehres  with  walking  sticks  to  serve  us  m  the  ascents 
Leaving  the  gulley  we  mounted  by  an  ahnost  perpendicular 
path  the  height  of  Yachi,  where  we  had  a  view  of  tbe 
plain  of  the  same  name,  with  a  road  leading  over  it  to  a  sort 
of  pyramid  made  of  the  bones  of  mules  which  had  perished 
he^e  in  consequence  of  tbe  diminished  pressure  of  H^e  atmos- 
phere on  the  lungs  at  this  elevation.  The  singular  effect 
this  produced  is  generally  known  in  Peru  by  the  name  of 
"  SorrocheJ^^    It  is  seldom  experienced  below  eleven  thpusand 
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five  buadred  feet  etetation ;  at  twelve  thousand  five  hmidred 
it  is  sensibly  felt  by  beasts  as  well  as  men,  and  on  reaching 
thirteen  thousand  and  foivteen  thousand,  few  persons  can 
bear  up  affajnst  it.  It  affects  human  beings  like  sea-skk- 
ness,  caMsing  a  swimming  in  the  head  and  nausea,  with  ex- 
treme restlessness  and  head«ache*  The  Peruvians  attribute 
it  to  antimony,  with  which  they  suppose  the  mountains  are 
more  or  less  charged !  This  name  may  probably  have  been 
derired  irom  the  Quechua  or  Peruvian  language,  perhaps 
from  the  word  ^  Surruchec^' — to  faint  or  disappear. 

By  an  observation  made  with  the  barometer,  the  t«npe- 
rature  being  63^  Pahr.  the  elevation  of  the  south-west  end 
of  the  idain  between  Miste  and  Pichu  Pichu  was  found  to 
be  twelve  thousand  four  hundred  and  fifty-nine  feet  above 
the  sea.    The  hygrometer  marked  l^. 

As  soon  as  I  could  finish  my  observation,  the  clamours  of 
my  companions  obliged  me  to  remount  and  overtake  them, 
wnen  we  rode  for  about  a  league  in  a  north-west  direction 
over  an  ascending  plain  of  sand  towards  the  pile  of  bones, 
from  which  this  place  takes  its  name  (Alto  de  los  Huessos). 
In  crossing  this  plain  I  observed  at  intervals  numbers  of 
round  scones  scattered  in  every  direction,  which  at  first  sigkt 
appeared  to  have  suffered  from  the  action  of  fire.  On  ap- 
proaching near  to  some  of  them  of  six  or  eight  feet  dimen- 
sions, I  observed  that  only  the  southern  side,  exposed  to  the 
trade  wind,  had  this  red  appearance,  the  other  side  retaining 
its  natural  colour  and  bemg  perfectly  smooth  and  hard. 
These  stones  seemed  generally  to  be  of  grey  porphyry*, 
some  that  were  darker  rather  to  incline  to  slate. 

From  the  pile  of  bones  we  proceeded  towards  the  north- 
west, and  entered  a  tract  of  high  prickly  grass  skirting  all 
the  eastern  side  of  the  Peak,  and  vegetating  in  sand  and 
li^t  dust,  which  latter  greatly  incommoded  us,  rising  with 
the  least  air,  and  well  njgh  stifling  both  us  and  our  mules. 
AU  this  grassy  tract  was  full  of  partridges  who  had  their 
nests  in  the  fine  dust  under  the  tufts  of  grass  and  were  so 
verv  tame  that  we  rode  close  upon  them  before  they  rose, 
ana  even  then  they  seldom  flew  out  of  gun-shot.  The  Peak 
viewod  from  the  pile  of  bones  exhibited  a  broader  base  from 
north  to  south.  Large  ridges  covered  with  grass  rose  from 
the  plain,  one  above  another,  till  they  reached  a  steep  bar- 
rier of  sand  which  prevented  access  on  this  side  to  the  sum- 


•  Probablj  Trachjte.    Ed.  B.  J. 
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mk,  we  could  only  here  see  a  body  of  craggy  rocks  which 
we  mistook  for  the  summit  above  us,  projectm^  considerably^ 
and  having  very  little  the  appearance  of  a  volcano.  We  at- 
tempted once  or  twice  to  pass  the  ridees  which  crossed  our 
route,  but  found  them  too  abrupt,  and  only  tired  ourselves 
and  our  mules  in  the  effort.  Our  Indian  guide  discovered 
here  so  much  ignorance  of  the  road  that  I  determined  to  take 
the  lead  myself,  and  turning  the  foot  of  the  north-eastern 
ridge,  I  proceeded  directly  westward,  ascending  as  much  as 
possible.  We  were  here  obliged  to  be  very  careful  about 
hurrying  our  mules ;  for  the  sorroche  now  began  to  affect 
them  as  well  as  one  or  two  of  my  companions. 

We  however  continued  to  advance,  climbing  and  plunging 
among  these  grassy  hummocks,  until  with  the  last  rays  <^ 
light  we  came  to  a  high  ledge  of  rocks  descending  towards 
the  north.  Findine  ourselves  much  fatigued,  we  deteroiined 
to  rest  here,  though  I  was  anxious  to  reach  the  spot  where 
we  were  to  leave  our  mules.  We^  selected  a  spot  of  fine 
black  sand  and  while  some  prepared  grass  to  lay  our  pillows 
upon,  others  kindled  a  large  fire  with  yarete*  as  a  signal  to 
the  Indians  we  expected  to  join  us,  as  well  as  to  heat  our 
provisions  and  water  for  lemonade.  My  companions  were 
Dusy  firing  rockets  which  thev  thought  would  be  seen  from 
Arequipa.  I  very  much  doubted  this,  but  running  up  the 
ridge  to  join  them  I  found  myself  almost  exhausted  by  a  sud- 
den difficulty  of  breathing ;  and  perceived  how  completely 
the  inhabitant  of  the  coast  is  disabled  on  his  first  arrival  in 
these  elevated  regions.!  After  resting  a  while  we  endeavour- 
ed to  take  a  few  mouthfuls.^of  food  t^fore  we  tried  to  sleep; 
but  it  was  in  vain.  The  sorroche  bad  deprived  us  all  of 
appetite  except  the  guide  and  mv  servant.  The  same  cause 
prevented  Yaldes  and  myself  from  sleeping,  and  we  kept 
watch  through  a  very  fine  night.  Not  a,  cloud  obscured  the 
sky,  and  the  moon  shone  with  unusual  splendour.  My 
thoughts  were  busy  with  all  that  was  dear  to  me  in  distant 
regions,  and  these  feelings  were  naturally  cherished  by  the 


*  k  reiinoiu  plant  growing  in  the  form  of  a  oiip  ravened'— the  bnuichea 
close  and  matted,  bending  down  lo  aa  to  touch  the  ground  conceal  the  item 
which  is  not  more  than  an  inch  thick  when  the  plant  is  a  yard  in  height. 

t  When  Almagro  and  Pizanro  were  contending  for  the  government  of 
Pern,  the  former  was  advised  by  his  friends  to  attack  Pitarro^s  army  while 
they  were  ascending  the  defiles  of  the  Andes,  because,  being  overcome  by 
the  sorroche,  they  would  be  unable  to  resist.  The  high  minded  Almagro 
rejected  the  proposal  as  degrading  to  a  Spanish  soldier,  and  shortly  after 
at  Salinas,  near  Cuzco,  he  paid  with  his  life  for  his  generosity. 
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romanlic  appearances  about  me.  The  arrival  of  iwo  more 
of  our  Indians  put  to  flight  all  these  ivaking  visions  and  left 
me  only  the  unpleasant  realities  of  increasing  cold  and  thirst, 
heightened  by  the  effects  of  sorroche.  Towards  morning  I 
observed  frequent  electric  explosions  in  the  north-east ;  some 
of  them  so  vivid  as  to  illuminate  the  whole  atmosphere. 

It  is  probable  they  were  produced  by  the  condensation  of 
the  atmosphere  of  the  coast  when  met  by  the  cold  air  of  the 
Puna*  in  its  nightly  descent  westward. 

On  the  28th  the  day  broke  extremely  cold.  It  •was  in 
vain  I  roused  my  party,  none  of  whom  were  willing  to  leave 
their  warm  quarters  and  encounter  the  sharp  north-east  air 
from  the  Puna.  Nightcaps  and  handkerchiefs  had  been  in- 
sufficient to  keep  our  heads  warm,  and  the  edges  of  our 
blankets  exposed  to  respiration  were  fringed  with  icicles. 
Our  mules  were  saddled  and  our  fire  renewed  before  I  got 
the  party  on  their  legs.  They  all  complained  bitterly  of  tne 
cold,  and  as  it  appeared  witn  some  reason ;  for  our  small 
stock  of  water  which  had  been  secured  in  the  dry  crass,  un- 
der the  head  of  our  bcjd,  was  found  hard  frozen,  ana  a  bottle 
of  wine  left  exposed  to  the  air  was  half  congeabd.  The 
moisture  of  the  atmosphere  was  1^ — the  thermometer 
marked  26®  above  zero,  yet  my  lemons  when  thawed  by  the 
fire  immediately  froze  again  on  exposure  to  the  air.  Our 
Indians  had  slept  soundly  in  the  crass  with  only  a  light  rug 
for  a  covering,  and  their  legs  and  feet  quite  bare.  At  this 
place  a  barometrical  observation  §ave  13,567  feet,  a  greater 
elevation  than  the  Peak  of  Teneriffc. 

I  remained  here  till  sunrise,  about  whk'h  time  another  of 
my  Indians  arrived  on  horseback  but  without  water  or  intel- 
ligence of  the  bearer  of  it.  Small  as  was  the  stock  on  hand 
I  still  determined  to  advance,  hoping  that  owv  watermen 
would  overtake  us  before  we  reached  the  north-west  ledge. 
Accordingly  we  mounted  the  rocky  barrier  before  us  to  pro- 
ceed westward,  but  our  further  progress  was  arrested  by  a 
precipice  that  for  some  time  bafiled  all  our  efibrts  to  pass.  If 
we  had  made  the  attempt  on  the  preceding  evening  the  re- 
sult may  easily  be  imagined,  for,  as  it  was,  we  had  great 
difficulty  to  find  an  outlet  free  of  danger.  We  reached  how- 
ever in  safety  a  grassy  slope  of  about  a  mile  in  extent  termi- 
nated by  another  rocky  ledge.    In  passing  this  slope  we  all 


•A  Peruvian  word,  signifying:  a  plain  elevated  more  tEan  11,000  feet^ 
.  00  as  to  be  within  the  range  of  the  sorroche. 
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experienced  more  strongly  the  effects  of  sorroche  and  our 
mules  hardljr  kept  upon  their  legs. 

Our  situation  m  this  passage  was  by  no  means  pleasant, 
for  the  slope  at  a  short  aistance  below  was  intersected  by  an 
abrupt  precipice  falling  several  thousand  feet  into  the  river 
Arequipa ;  and  before  we  reached  the  ledge  west  of  us,  the 
saddle  slipped  over  the  tail  of  my  mule  in  one  of  the  sandy 
ascents,  and  I  came  down  enveloped  in  ponchoi*^  pillions  and 
saddle-bags,  at  the  imminent  risk  of  my  neck* 

The  frightened  mule  plunged  away  by  herself  down  the 
slope  towards  the  chasm,  and  was  only  saved  from  destruc- 
tion by  Reymundo^s  noose  adroitly  thrown  over  her  neck 
when  at  full  speed.  This  accident  determined  me  not  to  ad- 
Vance  any  farther  on  mules,  but  rather  to  commence  the 
ascent  on  foot  from  the  next  ledge,  believing  it  must  commu- 
nicate at  a  short  distance  above  with  the  great  north-western 
ridge  which  it  was  my  object  to  attain.  At  the  foot  of  the 
next  rock  I  therefore  mustered  my  party.  Valdes  and  his 
mule  had  both  sunk  under  the  sorroche  on  this  sloping 
plain,  so  that  I  was  obliged  to  send  Rejmundoback  with 
him  and  with  all  our  baggage,  with  orders  to  wait  for  mc  in 
the  upper  part  of  the  grassy  region  west  of  the  pile  of  bones, 
taking  care  to  keep  up  fires  after  dark  and  to  discharge 
rockets  at  short  intervals.  At  seven  oVIock  Tello,  Albistur 
and  myself  resolutely  commenced  our  ascent  on  foot,  accom- 
panied by  three  Indians  who  carried  some  yarete  to  kindle  a 
fire  at  the  summit,  the  rope  to  descend  into  the  crater,  my 
quadrant,  and  a  few  necessary  refreshments.  Our  elevation 
was  then  about  14,000  feet.  The  Peak  above  us  presented 
the  appearance  of  three  horizontal  strata  of  rock,  tne  upper- 
most of  which,  of  craggy  and  perpendicular  aspect,  we 
supposed  to  be  the  same  rocky  crest  which  we  had  seen  from 
Arequipa.  The  Indians  advanced  faster  than  we  did,  thoueh 
they  also  suffered  from  shortness  of  breath.  For  myself  I 
surfered  greatly,  not  only  from  the  sorroche,  but  also  from 
the  effects  of  a  sleepless  night.  I  had  freauent  returns  of 
headache,  dizziness  and  nausea,  each  of  which  seemed  to 
leave  me  weaker  than  the  last — and  I  began  to  have  strong 
.  doubts  whether  my  strength  or  spirits  would  hold  out  to  the 


*  A  mantle  9  feet  long  and  6  wide,  with  an  opening  in  the  middle, 
through  which  the  honeman  puts  hit  head.  They  are  made  of  various 
material»-^igbt  cotton  for  dost,  thick  woolen  for  cold,  and  wool  and  hair 
for  rain.    Some  of  the  latter  are  very  cottly. 


lethePeakofMisU.  361 

lop^*  Tello  gradually  fell  behind  even  me — tor  though  ac- 
customed u»  travelliiig  in  the  Puna,  he  had  against  him  the 
wekht  of  fifty-four  veers  spent  in  extreme  hardships.  He 
used  great  exertion,  but  in  vain ;  at  last  he  was  obliged  to  halt 
every  seventy  or  eighty  paces,  and,  as  our  staying  with  him 
would  have  prevented  our  reaching  the  summit  before  night, 
I  iffged  him  to  return  before  he  should  suffer  still  more  finom 
fatigue*  After  some  time  spent  in  convincing  himself,  or 
rat£er  allowing  himself  to  be  convinced,  that  he  had  gone 
Ugher  up  than  the  bishop  of  Pamplona,  he  at  last  consented : 
but  now  it  was  impossible  for  hun  to  overtake  Reymundo 
and  the  mules,  whose  tBiluation  we  ascertained  by  the  dust 
they  raised,  and  he  was  obliged  to  take  another  path  to  meet 
them.  We  were  therefore  forced  to  send  an  Indian  with  him, 
and  to  diminish  our  baggaee  by  leaving  the  rope  and  part 
*of  our  provisions.  ToTeSo  and  his  Indians  I  ceded  mv 
only  bottle  of  brandy,  and  half  of  my  water ;  we  then  took 
an  affectionate  leave  and  parted.  At  this  point  the  last 
vestige  of  v^etation  disappeared.  For  some  distance  pre- 
vious the  yarete  had  been  so  minute  as  nearly  to  resemble 
moss.  The  second  division  of  the  Peak  which  we  now  be- 
gan to  ascend,  appeared  to  be  a  mass  of  red  rock,  to  reach 
the  top  of  which  two  sandy  ascents  were  passed  which  ex- 
hausted even  the  strength  of  our  Indians. 

The  effects  of  sorrocne  had  increased,  and  the  heat  of  the 
sun  was  troublesome  also.  We  had  too  little  water  to  allow 
ourselves  more  than  a  spoonful  at  a  time  to  clear  our  mouths 
of  the  fine  dust  which  at  times  threatened  to  suffocate  us. 
Here  too  we  found  our  lemons  of  great  use,  particularly  in 
lessening  the  dizziness  which  had  begun  to  annoy  us  greatly. 
It  was  ten  o'clock  when  we  commenced  this  ascent,  and  here 
1  found  that  I  gained  on  my  companion,  whose  spirits  failed 
with  his  strength,  while  mme  were  excited  by  the  idea  that 
we  had  finished  two-thirds  of  our  labour*  The  surruchec 
however  was  so  strong  at  the  summit  of  this  ridge  that  we 
could  not  advance  more  than  fifty  paces  at  once,  and  were 
obliged  to  hal^at  each  interval  fifteen  or  twenty  minutes. 
The  height  of  this  spot,  deduced  from  Haenck's  estimate  of 
the  greatest  elevation  of  the  Peak,  would  be  about  sixteen 
thousand  four  hundred  feet. 


.  *  On  another  occasion,  however,  in  crotsing^  the  Andes  from  Lima  to 
Faee^  I  miSrerecl  stHl  more,  owing  I  belieye,  to  aj  havUif  eaten  more  than 
here,  and  to  my  wanting  the  lemons  which  relieve  the  lungs  considerably 
in  these  situations. 

46 


S64  J^urrettive  afan  Ascmt 

The  wtnt  of  water  too,  added  much  to  our  sufiering*  Oar 
moitthft  were  parched  still  more  by  the  dryness  of  the  at- 
iBOBpbere,  (Kater^s  hjerometer  marked  0.93,)  and  the  fine 
dtiftt  at  time»  almost  choked  us,  the  arteries  (^  our  temples 
were  swelled  by  the  sorroche.  At  every  resting  place  we 
seemed  nearer  and  nearer  to  suffocation,  and  went  on  with  a 
feeling  of  desperation,  as  struggling  for  life.  Our  Indians 
excited  us  to  persevere  by  the  hope  that  each  new  effort 
would  bring  us  to  the  summit,  and  but  for  this  artifice  it  is 
doubtful  whether  we  should  have  succeeded  at  all.  At 
length  we  reached  a  large  body  of  red  rock,  at  about  eighteen 
thousand  fire  hundred  feet  elevation,  and  nere,  to  our 
great  joy,  gained  a  view  of  the  top  of  the  mountain  with 
ramplona^s  iron  cross  and  the  cavity  on  the  eastern  side 
whicn  m^rks  the  situation  of  the  crater.  Enlivened  by  this 
view,  after  srwallowing  our  last  spoonful  of  water  and  eating 
our  last  lemon,  *we  were  enabled  to  view  the  scene  around 
us  with  feelings  something  like  admiration.  We  looked 
down  on  every  thing  but  Chacheni,  which  seemed  to  raise 
its  snowy  head  in  the  north-west  to  even  greater  elevation. 
A  long  strip  of  white  clouds  under  us  concealed  the  chasm 
between  the  two  peaks.  In  the  west  the  view  was  only 
boun^^  by  the  deserts.  In  the  east-south-east  the  salt  pans 
behind  Yachi  were  seen  over  Pichu  Pichu,  in  the  east  the 
volcano  of  Ubinas  on  the  Cordillera,  and  the  white  summit 
of  lUimani  on  the  eastern  Andes  near  La  Paz ;  in  the  north- 
east the  horizon  was  bounded  by  the  mountains  of  Cuzco, 
between  which  and  us  lay  an  immense  extent  of  desert, 
where  the  river  of  Arequipa,  reduced  to  a  rill,  disappeared 
from  view.  Much  time  might  well  have  been  spent  in  feast- 
ing on  so  impressive  a  view,  but  the  lateness  of  the  hour,  and 
the  increasing  cold,  now  at  36*  of  Fahrenheit,  warned  us  to 
proceed.  We  pressed  forward  in  a  south-west  direction  to- 
ward the  summit,  till  we  reached  the  elevation  of  nineteen 
thousand  two  hundred  feet*.     The  mountain  of  Chacheni 

J)resented  here  a  volcanic  appearance.  It  seemed  to  be 
brmed  of  four  peaks  closing  toward  the  summit  and  leaving 
in  the  middle  a  vast  hollow,  and  each  had  the  same  appear- 
ance of  a  crater  opening  toward  the  south-east.  My  ther- 
mometer fell  to  33%  and  the  wind  increasing  in  violence  from 
the  south*west  brought  along  with  it  a  great  body  of  clouds 

*Thi9  is  within  dOO  feet  of  the  height  attained  by  Humboldt  aad 
Bonpland,  in  1803 — (£tft/.) 
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wMcb  con€ealed  the  plain  for  manj  leagues  from  the  base 
of  the  Peak. 

I  determined  to  lose  no  time  in  examining  the  crater^ 
My  Incfians  on  reaching  its  mouth  were  forced  by  the  vio- 
lence of  the  wind  to  crouch  down  to  the  ground,  but  not* 
withstanding  this  inconvenience  and  the  cold,  now  ten 
degrees  below  freezing,  I  surveyed  the  crater  for  6om<^ 
time  in  silent  wonder  and  admiration.  On  the  western  side 
were  lofty  rocks  of  one  hundred  to  one  hundred  and  fifty 
yards  in  height,  declining  to  forty  and  fifty  in  the  north  and 
apparently  of  very  little  elevation  in  the  sooth  and  south- 
west. Tne  extent  of  the  opening  from  south-east  to  north- 
west I  judged  to  be  six  hundred  yards,  and  the  breadth 
half  as  mucn.  All  the  rocks  cm  the  north*west  side  were  of 
a  red  colour,  the  points  very  irregular  and  ragged,  as  if  torn 
by  convulsions  of  the  crater.  On  the  north-east  side  they 
were  tinged  with  white  and  yellow  spots,  as  my  guides  in- 
formed me,  by  stilphur.  The  bottom  wa&  nearly  covered 
with  white  sand  laymg  in  drifts  round  the  edges,  as  if  blown 
so  by  the  wind.  In  the  middle  rose  a  circle  of  black  sand, 
low  and  almost  open  in  the  south-west,  and  highest  in  the 
opposite  point.  The  heavy  gusts  of  wind  entering  on  fh% 
south-west,  often  traversed  the  crater  with  a  loud  roar,  and 
may  probably  have  led  to  the  beKef  of  subterranean  fires. 
Every  time  this  whirlwind  made  its  circuit  it  threw  up  co- 
lumns of  the  fine  black  sand,  in  a  form  which  may  easily 
have  been  mistaken  at  the  city  and  adjacent  villages  for 
eruptions  of  smoke.  The  error  could  only  be  detected  by 
observing  their  sudden  disappearance.  The  sand  in  the 
crater  seemed  entirely  unmixed  with  stones.  The  cold 
within  the  sandy  circle  acted  evidently  with  great  power  on 
the  comparatively  temperate  airs  that  passed  over  it ;  the  thin 
vapour  which  reached  its  verge  increased  suddenly  in  densi- 
ty, and  settled  into  the  middle  of  the  circle,  probably  in  the 
form  of  snow  or  sleet. 

Other  vapours  appeared  on  the  edge  of  the  rocks  in  the 
south-west,  and  seemed  to  increase  in  length  and  whiteness 
as  they  advanced  towards  the  circle*  Pressed  down  to  the 
rocks  by  the  wind,  they  had  a  most  strange  appearance. 
My  Indians  called  this  phenomenon  the  ^  serpent  of  the  vol- 
cano.'* My  barometer  sunk  here,  to  15jVVVi  'which  would 
give  the  elevation  of  seventeen  thousand  and  sixty-six  feet 
only,  but  the  mercury  did  not  vibrate  in  the  tube,  and  fine 
streams  of  it  escaped  from  the  index  glass  as  well  as  from 
the  joints  of  the  cistern,  indicating  that  the  latter  was  com- ' 
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pletely  filled  by  the  descending  column  of  mercury,  and 
consequently  that  the  instrument  would  give  a  measurement 
much  short  of  the  true  one. 

The  Peak  of  Miste  was  carefully  measured  in  1794  or 
1796  (by  angles  taken  from  the  plain  near  the  city)  by 
Thaddeus  Haenck,  who  found  the  south-western  crest  to  be 
three  thousand  one  hundred  and  eighty  toises,  or  twenty 
thousand  three  hundred  and  twenty-ei^ht  feet,  above  the  sea; 
according  to  which,  the  spot  on  which  I  stood  would  be 
nineteen  thousand  seven  hundred  feet,  it  being  within  six 
hundred  feet  of  the  cross  on  that  crest. 

While  pausing  to  look  around  me  at  this  £reat  elevation, 
I  could  not  avoid  framing  something  like  a  plausible  theory 
which  might  explain  the  most  striking  appearances  that  met 
my  eye.  It  seemed  unlikely  that  the  sand  existing  in  such 
great  abundance,  on  the  side  of  the  Peak  from  north-east  to 
south-west,  in  a  direction  opposite  from  the  prevailing  winds, 
as  well  as  in  the  crater  itself,  should  have  been  thrown  out 
by  the  volcano.  The  loose  stones  on  one  side  of  the  moun- 
tain are  not  covered  by  it,  and  if  they  were  last  thrown  out, 
why  should  they  not  have  been  scattered,  more  or  less,  over 
the  whole  surface  of  the  mountain,  and  of  course  be  still  to 
be  found  there  ?  The  fact  is,  that  the  vestiges  of  former 
eruptions  from  this  crater  exist  only  at  an  elevation  of  at 
least  eighteen  thousand  feet,  or  buried  at  the  foot  of  the 
mountain,  while  the  crater  and  the  southern  declivity  are 
loaded  with  sand.  May  we  not  be  fairly  led  to  presume 
from  these  facts,  that  the  volcano  was  antideluvian  ?  The 
rushing  of  the  great  waters  from  the  south  would  have  pro- 
duced just  such  appearances  as  Miste  and  Chacheni  now 
E resent.  The  former  would  be  (as  we  find  it)  choked  and 
>aded  with  sand — while  the  latter,  presenting  a  firm  barrier 
to  the  passage  of  the  waters,  would  be  stripped  of  its  soil, 
and  the  ocean,  forcing  a  passage  between  the  two  mountains 
to  the  plain  of  the  Andes,  would  have  left  the  north-west 
side  of  Miste  rough  and  precipitous,  as  it  now  appears. 
While  I  was  amusing  myself  by  these  speculations,  one  of 
my  Indians  came  to  tell  me  that  Albistur  was  spitting  blood, 
and  that  they  all  were  perishing  with  cold.  I  hastened  to 
join  my  companion,  and  was  a  good  deal  alarmed  when  I 
observed  the  quantity  of  blood  be  had  raised,  though  I 
treated  the  matter  lightly  to  avoid  lowering  his  spirits.  The 
accident  prevented  our  proceeding  to  the  cross  (six  hundred 
and  twenty-eight  feet  hfeher),  and  we  determined  to  make  the 
best  of  our  way  toward  the  eastern  side  of  the  crater,  to 
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begin  oar  descent.  Soon  after  commencing  our  march, 
we  were  much  surprised  at  observing  the  print  of  human 
feet  in  the  sand,  apparently  very  recent.  We  presumed 
that  the  person  who  had  ascended,  unobserved  by  us,  could 
not  be  many  hours  in  advance,  and  were  at  a  loss  to  imagine 
for  what  purpose  or  by  what  path  he  had  arrived  before  us 
at  this  great  elevation.  It  seemed  most  probable  that  some 
of  our  own  party  might  have  straggled  in  this  direction,  after 
mounting  by  some  path  still  more  precipitous  than  that 
which  we  had  followed.  Mv  Indians  suggested  that  the 
person,  whoever  he  was,  might  have  come  there  in  search 
of  sulphur — hinting  at  the  same  time  that  he  might  also  have  . 
come  in  search  of  something  else  of  more  value. 

Proceeding  on  our  route  1  observed  that  the  Indian  guides 
followed  a  very  crooked  line  of  march,  and  inquiring  mto 
the  cause,  I  found  they  irere  following  the  footsteps  of  the. 
stranger  who  had  {H*eceded  us.  At  last  they  stopped,  affirm- 
ing they  had  discovered  the  cause  of  his  visit,  and,  pointing 
to  a  small  excavation  in  the  earth  before  us,  assured  me  it 
was  ^  silver  and  gold''  that  had  brought  him  here.  The 
day  was  just  closine,  and  there  was  barely  light  enough  left 
for  me  to  observe  the  appearance  of  the  earth  to  be  different 
from  any  we  had  previously  seen.  Our  Indians  seemed  to 
exult  in  their  discovery  of  this  spot,  and  said  they  had  for 
some  time  suspected  that  the  (Jhiguata  people  ^  could  not 
have  come  so  far  for  sulphur  only".  At  tne  ^ame  time  they 
gravely  assured  me  it  promised  fair  for  a  rich  vein  of  silver, 
and  I  took  up  a  few  specimens  in  consequence,  which  proved 
to  be  grey  porphyry  with  feldspar  and  not  burnt.  Leav< 
ing  the  Indian's  track,  we  proceeded  toward  the  north-east, 
and  were  agreeably  surprised  by  the  discovery  of  a  body  of 
ice,  which  greatly  refreshed  us,  and  particularly  Albistur, 
who  was  almost  sinking  under  his  various  fatigues.  Our  In- 
dians took  some  large  pieces  along  with  them,  and  we  then 
continued  our  descent  along  the  north-east  side  of  the  crater, 
where  I  perceived  a  strong  smell  of  sulphur,  which  yet 
hardly  amounted  to  the  suffocating  vapours  that  Don  Fran- 
cisco Velez  says  he  found  issuing  from  the  mouth  of  the  vol- 
cano. The  Indians  it  appears  often  ascend  on  this  side  of 
the  mountain  in  search  of  sulphur,  and  many  traditions  arc 
extant  of  greater  treasures,  such  as  the  concealed  relics  of 
the  Incas,  and  veins  of  the  precious  metals^the  existence  of 
which  is  certainly  not  impossible,  and  gains  some  appear- 
ance of  probabiUty  from  the  superstitious  secrecy  of  these 
people  with  regard  to  any  traditions  received  from  their  fa* 


ihers,  as  veil  as  from  tbe  frequency  of  their  Y'mB  kttlm  di* 
rection  and  fiatfiiiliaritj  with  the  mountaia  paths.  A  fi4($e 
of  high  rocks  preventing  our  progress  in  tne  direction  we 
had  taken  up,  we  turned  to  the  eastward  on  the  same  body 
of  burnt  atones  as  before,  windmg  in  this  way  round  the.  foot 
of  the  crater*  As  the  day  closed,  the  moon,  now  at  its  fall^ 
gave  us  a  perfect  view  of  our  route,  and  discovered  below 
us  a  very  singular  appearance.  The  great  mass  of  cWrnds 
which  had  been  forced  up  the  Charcani  passage^  duriiic 
the  afternoon,  and  covered  the  descents  to  the  north  and 
east,  now  lay  spread  in  every  direction  below  us,  and  the 
points  of  Pichu  Pichu  and  its  neighbourinff  summits  pieroiag 
through,  here  and  there,  looked  lu^e  islands  in  a  sea  of  fog. 
Even  these  at  times  disappeared^  and  we  seemed  as  if  alone 
in  the  world*  The  .effect  on  our  feelines  was  very  fcrcihte, 
^and  would  appeal  strongly  without  doubt  to  the  dullest  ima* 
gbation. 
After  some  anxiety  about  the  line  of  our  march,  in  conse- 

auence  of  looking  in  vain  for  the  expected  signak  fiom 
leymundo  and  the  partv  below,  we  were  greatly  relteYed, 
at  nearly  eight  o^clock,  by  the  sight  of  a  rocket  in  the  very 
direction  which  we  had  chosen,  though  at  a  great  appa« 
rent  distance.  This  last  however  seemed  to  be  lessened  by 
the  sandy  nature  of  the  ground,  for  we  only  found  it  neoes* 
sary  to  raise  one  foot  and  preserve  as  long  as  possible  tn 
equipoise  on  the  other,  wmch  would  thus  carry  us  several 
yaras  without  any  exertion  on  our  parts. 

These  signals  having  made  us  certain  about  our  true  line 
of  march,  I  consented  at  last  to  leave  Aibistur,  whose  great 
weakness  kept  him  back,  and  who  had  been  some  time  ur^- 
in^  me  to  aescend  in  advance,  leaving  an  Indian  for  his 
guide.  In  a  short  time  I  af^roached  so  near  the  body  of 
clouds  below,  as  to  distinguish  a  fire  shining  faintly  tfan^u^ 
them.  At  a  quarter  past  nine  I  entered  the  cloudy  screen, 
and  soon  emerging  on  the  lower  side  I  found  myself  near 
enough  to  give  noticeof  my  approach  by  loud  shouts,  which 
were  echoed  by  a  trio  of  voices  from  below,  and  the  fires  were 
increased  to  a  brighter  blaze  while  a  volley  of  rockets  w^- 
corned  our  return.  My  fatigues  were  now  all  forgotten,  jand 
I  bounded  aloi^g  through  the  prickly  grass,  insensible  to  its 
sharp  points,  and  leaving  ray  Indians  far  behind.  It  was 
half  past  nine  when  I  reached  Reymundo^s  encampment,  afaer 
descending  rapidly  for  four  hours,  a  distance  of  at  least 
three  and  a  half,  or  four  leagues*  Tello  had  arrired  only 
half  an  hour  before  me,  after  suffering  great  hacdsfaips  m 
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making  the  circuit  from  the  point  where  he  left  us.  The 
whole  party  were  quartered  in  the  high  grass  west  of  the 
pile  of  bones.  Tello  was  sheltered  from  the  north-east  air 
by  a  large  rock,  and  buried  under  a  load  of  cloaks  and 
blankets ;  Yaldez,  overpowered  by  the  sorroche,  had  re- 
tired to  Cangallo.  I  oraered  the  fires  to  be  freshened  and 
rockets  sent  up  in  a  perpendicular  direction  so  as  to  traverse 
the  haze  and  be  a  sure  ^ide  for  Albistur,  and  then  took  up 
my  quarters  by  the  side  of  Tello.  Albislur  soon  arrived 
and  had  need  of  all  we  could  do  for  him  in  the  way  of  re- 
freshment and  repose.  For  myself,  1  still  felt  no  appetite, 
though  I  had  eaten  nothing  more  than  two  ounces  of  oread 
in  the  last  sixteen  hours.  We  had  here  some  leisure  to  chat 
a  little  over  the  adventures  of  the  day,  and  among  these  the 
track  of  our  unknown  predecessor  and  the  ominous  excavation 
were  not  among  the  least  interesting  to  Tello,  who  stated  to 
me  that  the  neighbourhood  of  Arequipa  had  been  very  rich 
in  silver  at  the  tune  of  the  Incas.  The  Indians,  according  to 
him,  preserved  many  traditions  of  this  kind,  and  some  were 
supposed  to  possess  the  secret  of  valuable  mines  now  exist- 
ing. To  find  these,  many  {)ersons  had  followed  Indians 
through  deserts,  and  unsuccessfully  explored  the  top  of  Pi- 
chu  Pichu  and  the  base  of  Chacheni.  But  no  one  had  ever 
examined  the  Peak  of  Miste,  because  it  was  a  volcano. 
Tello  supposed  therefore  that  the  excavation  we  had  seen 
might  be  the  opening  of  an  ancient  mine,  and  was  so  full  of 
this  idea,  that  he  left  his  warm  bed  to  examine  the  speci- 
mens I  had  brought  down  with  me,  and  said,  on  returning, 
that  they  had  every  appearance  of  a  "  Guia,''  or  guide  to 
rich  ore.  We  fell  asleep  and  discovered  on  waking,  that 
the  night  had  been  extremely  cold — the  thermometer  at.  sun- 
rise was  still-  at  the  freezing  point.  Mounting  our  mules  we 
}Mx>ceeded  to  the  tambo,  where  they  also  got  some  refresh- 
ment after  their  long  fast.  After  resting  here  a  little  while 
we  proceeded  towards  the  city,  and  arrived  at  two  o'clock, 
finding  many  friends,  who  had  been  watching  our  return, 
and  were  now  eager  to  hear  the  result  of  my  tour.  The 
love  of  the  marvellous  made  them,  however  at  first,  unwil- 
ling to  admit  that  the  volcano  had  ceased  burning  and  sent 
up  no  columns  of  smoke.  Many  regretted  that  I  had  not 
examined  the  south-west  crest,  and  as  many  thought  that  I 
should  have  made  more  important  discoveries,  if  I  had 
passed  within  the  sandy  ch^le  of  the  crater.  The  relation 
nowcver  of  my  companions'  sufierings  and  my  own,  my 
hoarse  voice,  swollen  eyes,  burnt  face,  and  frozen  fingers, 
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prevented  them  all  from  wishing  to  attempt  a  more  minute 
investigation  with  their  own  eyes ;  until  the  story  of  the  mys- 
terious visiter  to  the  crater  was  told  and  the  specimens  from 
his  excavation  produced.  These  having  been  declared  by 
connoisseurs  to  '^  promise  gold,"  I  should  not  have  wanted 
for  companions  in  a  new  ascent,  and  Tello  and  myself  nearlv 
deCeropdned  to  ascend  again  at  a  subsequent  period,  which 
circumstances  however  prevented.  On  the  wnole,  although 
my  friends  at  first  seemed  to  doubt  whether  it  would  be 
found  everv  day  as  I  had  found  it,  and  whether  it  was  pro- 

rr  to  let  themselves  believe  they  were  not  in  danger ;  yet 
had  the  satisfaction  to  observe,  before  leaving  Arequipa, 
that  these  doubts  and  fears  gradually  subsided,  and  a  degree 
of  hope  and  confidence  with  respect  to  the  volcano  succeeded 
to  them,  which  certainly  dici  not  exist  previous  to  my 
ascent. 

Bo8timj  }fw>.  1833. 


Art.  XL. — Xoikts^  hy  Rev.  Ezra  S.  Goodwin,  of  Sandiofcft, 
of  the  effects  in  that  vicinity  of  the  Great  Storm  of  2Sd  Sqfh' 
tember^  1816.— {Jlfcw*.  Hist.  Coll.] 

The  following  notes  on  the  storm  or  hurricane  of  Septem- 
ber 33,  1815,  and  the  extraordinary  tide  attending  it,  relate 
to  a  very  small  section  of  the  countrv ;  being  confined  to  the 
county  of  Barnstable,  and  particularly  to  that  part  of  it  con- 
tiguous to  Buzzard's  Bay. 

At  the  present  time,  (December,  1818,)  it  may  not  be  im- 
proper to  arrange  such  minutes  under  three  heads. 

1.  Notes  on  the  wind  and  its  effects.  /* 

2.  Notes  on  the  tide  and  its  effects.  .'  j^ 

3.  Notes  on  the  more  lasting  influence  of  the  |m-\vater  on 
the  land. 

First.  In  regard  to  the  wind  and  its  effects.  It  began  to 
rise  in  the  latter  part  of  the  night  preceding  the  23d ;  about 
sunrise  it  had  risen  to  a  hard  gale  but  was  not  then  thought 
much  more  violent  than  many  of  the  severe  gales  experienced 
in  this  region:  It  however  continued  increasing  till  about  10 
o'clock,  from  which  time  till  near  2  P.  M.  it  was  extremely 
high.  The  gale  did  not  consist  of  a\i  uniform  current^  but 
sudden  gusts  or  blowings  of  wind,  at  short  intervals;  the 
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bkm£  severe  of  which  were  about  11  o^clock.  The  first 
abating  of  the  gale  was  observed  by  longer  intervals  between 
the  gusts*  It  subsided  b  the  course  of  the  afternoon,  and 
bv  night  the  weather  was  quite  moderate.  The  sky  was 
c]oud;jr  throuffhout  the  day,  but  no  rain  fell.  The  course  of 
the  wind,  eanv  in  the  morning,  was  east;  from  which  point 
it  gradually  changed  to  a  few  degrees  west  of  south,  and 
blew  from  the  latter  quarter  when  most  violent. 

But  the  gale  was  not  by  any  means  so  severe  in  this  re- 
gion as  in  the  parts  of  the  country  north  and  west  of  this* 
Some  trees  were  torn  up,  but  most  of  them  stood  in  loose  soil, 
or  were  so  shaped,  or  exposed,  that  they  could  not  resist  any 
yery  high  wind  that  should  take  them  at  advantage.  Some 
buildings  were  prostrated,  but  they  were  old,  or  feeble;  and, 
indeed,  several  buildings,  which  sustained  this  gale  without 
damage,  have  since  been  blown  down.  No  cnimnev  was 
broken  off  or  much  injured.  Salt  works  are  more  liaole  to 
injury  from  hi^h  winds  than  any  other  species  of  property 
on  shore  in  this  county ;  but  they  suffered  little  from  the 
wind  alone>  A  few  covers  were  removed  from  their  places 
and  broken,  and  in  some  instances,  where  peculiarly  exposed, 
some  of  the  vats  were  lifted  from  the  stakes  on  which  they 
wsere  built,  and  twisted  or  broken.  It  may  afford  a  useful 
hint  to  remark,  that  a  lot  of  salt  works,  in  a  very  bleak  and 
exposed  situation,  had  been  previously  wattled  with  bushes,, 
between  the  stakes  which  supported  it,  which  so  effectually 
defended  it,  that  no  damage  was  suffered ;  while  a  lai^e, 
shallow  reservoir,  about  eight  inches  deep,  standing  in  front 
of  another  lot  of  salt  works,  was  lifted,  in  a  body,  and  cast 
over  upon  them  in  a  very  shattered  condition ;  but  its  pecu- 
liar form  and  exposure  rendered  it  a  fit  subject  for  this  kind 
of  violence*  And,  generally,  this  species  of  property,  though 
from  its  constitution  specially  liable  to  injury  from  high 
winds,  yet  endured  so  little  on  this  occasion,  from  the  wind 
alone,  that  the  loss  sustained  from  this  cause  has  been 
scarcely  reckoned  worthy  of  account.  When  this  b  com- 
pared with  the  prostration  of  forests  and  edifices,  and  the 
great  destruction  of  property  by  the  wind,  in  counties  north 
and  west  of  this,  we  must  conclude,  that  the  gale  in  this  re* 
gion  was  comparatively  light. 

It  was  still  more  moderate  in  the  lower  parts  of  the  coun-* 
ty ;  decreasing  gradually,  till  at  Provincetown  it  was  called  a 
hard  blow,  but  by  no  means  a  hurricane. 

2.  In  regard  to  the  Extraordinary  tide  and  its  effects. 
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The  intepioF  p^rt  of  Buzzard's  Bay  ccmiinunicates  wkb 
several  small  bays  or  inlets,  in  most  cases  by  narrow  passa- 
ges* fn  these  small  bays,  and  near  the  bead  of  tide-water  in 
Monimet  er  Back  River,  the  water  rose,  dming  the  gale,  at 
least  eight  feet  higher  than  is  usual  in  the  highest  course  of 
tides.  In  the  open  bay  it  was  much  higher.  Seven  miles  . 
below  the  places  where  the  above  observation  was  made,  it 
is  judged  tnat  the  tide  was'  ten  feet  or  more  above  the  com* 
mon  level  of  spring  tides.  It  appears  to  have  been  higher, 
still  lower  in  the  bay. 

The  land  is  in  many  places  low  and  level,  and  continues 
so  at  some  distance  from  the  shore,  when  it  rises  suddenly 
into  hills.  All  the  low  ground  was  overflowed  of  course. 
The  water  from  Buzzard's  Bay  approached  so  near  to  the 
source  of  a  brook,  which  falls  into  Barnstable  Bay,  that  ob- 
servers  have  generally  judged,  that  if  it  had  risen  fourteen 
or  fifteen  inches  more,  perpendicularly,  it  must  have  passed 
across  the  Cape,  following  the  coiH'se  in  which  a  canal  has 
often  been  projected,  about  two  miles  west  of  the  village  of 
Sandwich. 

The  tide  in  Buzzard's  Bay  is  three  hours  earlier  than  in 
Barnstable  Bay,  which  would  bring  high  water  in  the  former, 
on  the  23d  of  September,  1815,  at  about  11  o'clock  amd  40 
minutes,  when  the  gale  was  at  the  greatest  height.  On  this 
occasion,  thei'^efore,  both  wind  and  sea  operated  together,  and 
much  damage  was  done. 

Coasting  vessels  are  almost  the  only  kind  of  shipping  in 
this  bay.  Several  of  them  were  at  that  tinie  moorra  near 
the  shore  at  the  landing  places,  where  great  quantities  of 
cord  wood  had  been  collected,  to  be  shipped  on  board  them 
ibr  market.  Being  a  light  kind  of  craft,  they  were  scattered 
about  in  various  directions,  and  most  of  them  driven  high 
upon  the  shore. 

Dwelling  houses  are  but  thinly  scattered  over  that  region ; 
but  where  they  stood  near  the  sea  the  inhabitants  were 
obliged  to  abandon  them  and  flee  to  high  places  for  shelter. 
These  houses  being  generally  erected  on  ground  a  little  elc^ 
vated,  none  were  destroyed ;  one  only  was  filled  with  water 
as  high  as  the  chamber  floor.    No  lives  were  lost. 

Salt  works,  though  they  resisted  the  wind,  suff*ered  ex* 
tremely  from  the  tide.  The  business  of  salt  mstking  has  been 
carried  on  to  a  great  extent  on  the  eastern  shore  of  Buzzard's 
Bay.  But  all  the  works  within  the  reach  of  this  tide,  were 
carried  away.    The  shore  was  literally  swept  with   the 
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besom  of  destruction.  On  the  island  of  Masiiefi99  a  lai^^e 
amount  of  this  kind  of  property  was  lost*  The  water  washed 
away  the  salt  works,  apparently  without  an  eflfort*  A  sak 
house  connected  with  tiiem,  being  partljf  filled  with  sak, 
maintained  its  position  till  the  tide  had  risen  nearly  to  the 
roof,  when  it  was  overset,  and  floated  across  the  bav.  The 
ruins  of  these  works  were  found  in  the  woods  at  Wareham. 
In  one  instance,  a  large  lot  of  salt  works  was  floated,  in  a 
body,  the  distance  of  several  miles,  without  being  broken* 
Had  it  been  caught  and  brought  to  an  anchor,  it  would 
probably  have  been  saved,  with  but  slight  damage.  It  was, 
however,  driven  upon  a  craggy  shore,  where  the  tide  left  it, 
and  it  fell  to  pieces  over  the  rocks ;  but  the  salt  house,  which 
sailed  in  company  the  whole  distance,  chanced  to  find  a  bet- 
ter resting  place.  It  was  lodged  directly  across  a  road, 
where  it  settled  upon  corner  stones  so  well  adapted,  that  its 

Erfect  shape  was  maintained.  It  was  afterwards  launched 
e  a  vessel,  and  conveyed  hack  Jo  its-  original  position, 
without  being  essentially  injured  by  the  excursion.  -  The 
place  where  it  grounded  is  about  nine  feet  above  the  level  of 
common  high  tides. 

After  the  flood  was  passed,  it  was  strikine  to  observe  how 
small  vessels,  and  these  light  fabrics,  had  been  made  the 
sport  of  winds  and  waves.  Some  of  the  coasting  vessels  were 
floated  completely  into  the  forest.  One  of  these  was  lodged 
amon^  trees  so  large,  that  they  sustained  it  in  an  upright  posi- 
tion,  till  it  was  relaunched,  with  very  little  damage.  Another 
was  lifted  over  a  blufi*  and  laid  in  front  of  a  dwelling-house, 
as  one  might  say,  across  the  door-stone.  The  vessel 
proved  a  defence  to  the  house,  which  might  otherwise  have 
suffered  greatly.  The  wrecks  of  salt  works  appeared  in 
some  places  to  have  been  heaped  together  in  fantastic  mood, 
presenting  strange  appearances  of  ruins ;  of  buildings  partly 
finished,  and  left  in  that  condition ;  and  of  the  others,  the 
design  of  which,  in  such  spots,  could  not  be  conjectured. 

The  injury  done  in  Buzzard's  Bay  was  much  greater  than 
that  in  the  Vineyard  Sound.  The  waters  in  the  latter  place 
were  not  heaped  up,  as  in  the  former.  But  the  tide  in  Fal- 
mouth harbour  was  so  high  as  to  create  much  confusion,  and 
do  much  damage  among  the  shipping  there.  A  brig  was 
driven  on  shore  at  Hyannis ;  but  below  that  place  the  wind 
was  more  moderate,  and  the  waters  had  sufficient  sea-room  ; 
so  that  little  or  no  damage  was  done. 

in  regard  to  the  immraiate  efiect  of  the  tide  upon  the  soil 
and  its  productions.  Grass  was  entirely  killed.  There  was  not 
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a  green  blade  to  be  seen,  in  any  place,  over  which  the  flood 
had  passed*    In  a  few  spots,  near  running  springs,  some  new 
shoots  appeared  in  the  course  of  the  autumn ;  but  on  uplands, 
none  grew  till  another  season ;  and  then  it  was  not  the  same 
kind  of  grass  which  grew  there  before,  excepting  in  a  very 
few  instances*    Several  cedar  swamps  were  filled  with  sea- 
water,  which,  having  no  outlet,  soaked  into  the  ground.    The 
trees  in  these  swamps  perished  forthwith ;  the  leaves  withering 
and  falling  oflf  in  a  very  short  time.    In  trees  cut  from  these 
swamps  during  the  winter  followmg  the  storm,  the  sapwood 
had  turned  nearly  black ;  «ind  there  is  scarcely  an  instance 
in  which  a  cedar  tree  survived  the  effect  of  this  flood.    Pine 
and  oak  trees  suffered  a  similar  fate,  excepting  a  very  few^ 
which  stood  near  the  shore.    They  had  perhaps  erown  ac- 
customed to  the  influence  of  salt  water,  and  could  better  en- 
dure it ;  but  a  very  great  proportion  of  them  died.    Most  of 
the  shrubs  and  bushes,  over  which  the  tide  passed,  perished 
also.    It  has  been  observed,  that  one  or  two  species  of  laurel, 
and  the  common  bayberry  were  but  little  if  at  all  injured, 
and  some  of  the  swamp  whortleberries  survived.     Apple 
trees  were,  generally,  on  such  high  ground,  that  the  tide  did 
not  reach  them.    A  few  only  were  surrounded  by  the  water, 
and  none  of  them  were  so  situated  that  the  water  could  re- 
main about  them  for  any  length  of  time.    They  were,  how- 
ever, as  much  exposed  as  many  of  the  cedars  which  died ; 
but  the  apple-trees  survived,  and  yet  live,  though  evidently 
stinted  as  to  their  growth.    With  these  exceptions,  the  de- 
struction of  vegetable  life  was  very  general,  it  not  universal. 
A  great  part  of  the  cultivated  lan(&,  in  that  vicinitv,  are  in 
low  places  near  the  shore ;  they  were  overflowed  of  course. 
In  fields  where  Indian  corn  was  standing,  the  roots  were,  in 
most  cases,  torn  out  of  the  ground  ;  and  where  this  did  not 
t^ke  place,  the  stalks  were  wrenched  and  twisted,  and  the 
spikes  broken  off.    The  soil  was  so  washed  in  these  fields, 
tnat  they  exhibited  the  appearance  of  a  seashore,  rather 
than  of  cultivated  land.    Indian  corn,  where  it  had   pre- 
viously grown  hard  or  ripe,  was  fit  for  food ;  for  some  time 
the  people  washed  it  before  grinding ;  but  they  soon  dis- 
covered that  the  washing  was  unnecessary,  as  the  grain  had 
no  taste  of  sea-water,  or  so  little  as  to  be  disregarded.     But 
where  this  grain  had  not  already  grown  hard,  it  would  not, 
though  left  standing  in  the  field;  it  either  perished  in  the 
husk,  or  very  soon  after  it  was  taken  out.     It  was  a  conmion 
remark,  that  no  part  of  the  plant  could  be  dried  by  any 
means,  and  by  far  the  greater  part  of  the  harvest  wte 
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lost,  not  being  yet  ripe.  Potatoes  and  other  roots,  if  left  long 
in  the  CTound,  perished ;  but  where  they  had  ripened,  and 
were  taken  up  within  a  few  days  after  the  flood,  and  well 
dried,  they  were  good,  and  were  kept  and  used  as  usual, 
dorm^  the  season. 

It  IS  the  practice  of  our  farmers  to  sow  winter  rye  in 
August.  This  plant  had,  of  course,  advanced  considerably 
m  growth  at  the  time  of  the  storm.  Where  the  salt-water 
passed  over  it,  it  was  entirely  killed ;  unless  we  except  one 
or  two  spots  in  very  low  and  wet  ground ;  but  in  these,  the 
rye  was  so  much  injured,  as  nearly  amounted  to  total  de- 
struction. Some  fields  were  immediately  resown ;  in  these, 
the  rye  sprunff  up,  endured  the  winter,  and  produced  a  good 
crop.  But  the  fences  having  been  princibally  of  cedar, 
were  almost  all  swept  off,  and  the  fields  laid  common;  and 
few  people  felt  encouraged  to  commence  the  labour  of  the 
season  anew,  with  the  additional  expense  and  trouble  of  pro- 
curing and  setting  up  new  fences. 

FVesh  water  was,  for  a  long  time,  a  rarity  of  price.  The 
wells  were  generally  overflown  and  left  full  of  sea-water. 
Watering  places  for  cattle  suffered  a  similar  fate ;  and  so  ex- 
tensive was  the  influence  of  the  flood,  that  several  wells  and 
watering  places,  into  which  the  tide-water  did  not  run,  were 
yet  made  salt.  The  water  in  them'  acquired  the  taste  and 
quality  of  sea-water,  and  was  totally  unfit  for  domestic  pur- 
poses. The  inhabitants  were  obliged  to  transport  this  neces* 
sary  article,  for  family  use,  from  a  great  distance;  and 
travellers  who  needed  it  were  glad  to  receive  it  in  a  measure 
of  the  smallest  capacity.  In  some  wells  near  the  shore,  the 
water  used  to  rise  and  fall  with  the  tide,  still  remaining 
fresh  ;  but  the  severe  discipline  of  this  flood  chan|ed  their 
habit ;  the  water  m  them  remained  at  a  fixed  height,  and 
salt. 

When  this  extraordinary  tide  was  sweeping  over  the  land, 
the  spray  arising  from  it  was  very  great.  It  is  spoken  of  as 
having  resembled  a  driving  snow-storm,  through  which  ob- 
jects could  be  discerned  only  at  short  distances.  But  the 
leaves  of  the  trees  did  not  aftenvards  exhibit  any  of  the  dark 
red  colour,  (as  if  they  had  been  scorched,)  ^vnich  was  ob- 
served in  more  northern  regions,  and  especially  in  the  vicini- 
ly  of  Boston.  The  leaves  of  trees  destroyed  by  the  flood 
exhibited  very  soon  the  appearance  of  death,  but  not  of 
havine  been  burnt ;  neither  was  salt  spray  collected  on  win- 
dow ^ass  to  any  amount. 


%n  Gait  ofSepitmhtr^  1815. 

3.  In  regard  to  the  more  peirpianent  influence  of  the  sea- 
water  on  the  land. 

Very  little  rain  had  fallen  for  several  weeks  previous  to 
the  storm ;  the  soil  in  this  region,  naturally  inclined  to  dry- 
ness, was  very  dry.  A  large  proportion  of  the  salt-water, 
therefore,  penetrated  the  earth,  which  may  be  said  to  have 
been  saturated  with  it.  Many  persons  have  expressed  an 
opinion,  that  the  water  of  this  tioe  was  much  more  strongly 
impregnated  with  the  ingredients  of  sea-water,  than  that  of 
ordinary  tides.  Perhaps,  with  some  limitation,  this  opinion 
may  be  correct,  as  there  are  several  streams  of  fresh  water 
emptying-  into  Buzzard's  Bay,  which  may  diminish  the 
strength  of  ordinary  tide-waters ;  but  would  have  but  little 
influence  on  this  occasion.  Salt  was  observed  to  have 
crystallized  in  many  places  on  the  shore  within  a  few  days 
after  this  flood.  This  may  in  some  measure  account  for  the 
remarkable  saltness  of  the  wells  and  watering  places.  This 
saltness  continued  in  them,  unabated,  till  the  first  week  of 
the  following  March.  The  winter  had  been  severe,  and  the 
ground  frozen  very  deep  till  the  middle  of  February,  when 
there  were  several  weeks  of  moderate  weather,  with  soft 
rains,  which  dissolved  the  snows  and  opened  the  sfound ; 
shortly  after  which,  it  was  discovered  that  several  of  the 
wells  and  watering  places  were  fresh.  The  water  in  these 
had  been  tasted  but  a  few  days  previous,  and  was  then  as 
disagreeable  as  at  first.  The  freshness  must  have  taken 
place  suddenly.  After  a  succession  of  dry  weather,  these 
wells,  &c«  grew  salt  again,  but  not  to  the  same  degree  as  be- 
fore 5  and  it  has  been  observed,  that  after  heavy  rains,  they 
would  be  fresh,  but  become  salt  after  dry  weatncr ;  the  de* 
gree  of  saltness  diminishing  from  time  to  time.  At  the  pre- 
sent period  they  are  perfectly  fresh ;  but  some  of  them  did 
not  entirely  recover  until  the  opening  of  the  ground  in  the 
spring  of  1818  ;  and  in  a  large  pond,  which  has  but  a  very 
small  outlet,  the  water  still  retains  some  taste  of  sea-water. 

Several  of  the  overflown  fields  were,  in  the  spring  of  1816, 
so¥m  with  oats,  which  produced  a  more  abundant  crop  than 
ever  was  known  in  that  region  before.  Indian  com  flourish- 
ed remarkably,  as  also  spring  grain ;  and  the  land,  eencrally, 
was  found  in  a  much  better  state  for  tillage,  than  before  it  had 
been  overflown.  On  grass  lands,  the  effect  was  various. 
Grasses  which  had  been  sown,  perished ;  and  there  grew  in 
place  of  them  the  common  wild  grass  of  the  country,  which 
continues  to  keep  possession,  where  the  fields  have  been  left 
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to  the  ordinary  course  of  nature ;  but  where  they  have  been 
ploughed  and  sown  again,  good  grass  is  produced.  General- 
ly speaking,  whatever  grasses  were  growing  on  level  grounds, 
Crished ;  and  those  oi  a  poorer  sort  sprung  up  in  their  place* 
several  places  where  the  land  lay  sloping  toward  the  sea, 
the  natural  grass  in  pasture  grounds  was  killed ;  and  in  the 
following  year,  clover  grew  there*  In  1817  the  clover 
decreased  in  quantity,  and  nearly  disappeared  in  1818. 
Mosses,  also,  were  destroyedi  by  the  sea-water,  and  grass 
grew  where  they  had  been.  Sea-water  spears  to  have 
acted  as  an  alterative,  and  may,  perhaps,  be  found  useful,  in 
some  cases,  as  a  manure. 

The  effect  of  this  flood  upon  the  land  is  now  nearly  past ; 
it  has  been  of  some  temporary  service  to  the  soil ;  but  this 
temporary  benefit  is  by  no  means  an  equivalent  for  the  de- 
struction of  property  which  took  place  at  the  time  of  the 
storm.  The  harvests  were  then  geners^Uy  in  the  field,  and 
the  annual  produce  of  the  salt  manufactories  had  not  been 
removed  to  a  place  of  safety.  The  dependence  of  many 
families  for  then*  yearly  subsistence  was  m  a  ereat  measure 
Ij^st;  and  much  distress  was  brought  upon  tne  people  in 
several  respects. 


Abt.  XLI. — Prof.  Hausmann  on  the  GtoloQi  of  the  Apen- 
nines** 

We  have  receired  from  Professor  Hauimaim,  of  Gottin^n,  a  copj  of  hit 
Talaable  essay  on  the  geological  structure  of  the  Apennmes,  read  be- 
fore the  Royal  SocietT  of  Gotting;en,  of  which  the  &>\lamng  ii  a  brief 
analysis.    [J.  W.  W.] 

Thb  first  section  contains  an  account  of  the  general  ap- 
pearance of  the  Apennines.  The  most  elevated  point  of  the 
range  is  8934  feet  above  the  level  of  the  sea.  The  second 
section  entitled  "Apennmorumconstructio  interna"  embraces 


*  Be  Apetminorum  eonfltitutione  geognostica  oommentatio,  in  con- 
teMo  Soc-  Reg.  Scient.  D.  XVI,  Novembr.  An.  MDCCCXII,  ad  anniver^ 
sarium  solemne  celcbrandnm  habito,  recitata  a  10.  Frid.  Lud.  Haiumaiut. 
Oottingae  MDCCCXXIII. 

48 


378  Professor  Hausmann  on  the 

the  geological  description*  From  this  it  appears  that  the 
structure  of  this  mountain  chain  is  peculiarly  simple,  con- 
taining no  rock  of  any  consequence,  except  a  white  limestone 
of  uniiform  aspect,  rarely  containing  foreign  substances  or 

Setrifactions.  In  the  immediate  neighbourhood  of  the  Alps, 
owever,  and  in  the  southern  part  of  the  chain  in  Calabria, 
there  are  rocks  of  older  formation.  In  the  lateral  chains 
there  is  considerable  Variety,  and  transverse  sections  of 
these  mountains  often  present  alternations  of  various  rocks. 

The  Apennines  differ  from  many  other  mountains  in  this, 
that  in  many  places  where  strata  of  different  formations  are 
observed,  the  more  ancient  are  found  neither  in  the  centre 
of  the  transverse  chains,  nor  in  the  more  elevated  parts,  but 
on  the  sides  and  at  inferior  elevations. 

From  analogy  we  should  expect  primitive  rocks  in  these 
mountains,  but  from  the  observations  of  Prof.  Hausmann 
they  appear  to  be  wanting,  except  towards  Calabria.  The 
observations  of  Viviani,  Spadoni,  Santi,  and  others,  are  no- 
ticed, but  they  do  not  appear  to  be  confirmed  by  those  of 
our  author,  who  however  offers  no  decided  opinion  of  his 
own,  in  regard  to  the  formations  of  Giglio,  Elba,  &:c.  whioh 
these  writers  have  considered  granite  and  gneiss. 

The  transition  formations  are  the  most  extensive  and  im- 
portant ;  comprising  the  Apennines  of  Genoa,  Lucca,  Mo- 
dina,  a  part  of  Tuscany,  and  various  other  places,  always 
reposing  on  primitive  rocks.  The  rock  named  niacigno  and 
pietra  serena^  which  is  extensively  used  in  Florence  for  ar- 
chitectural and  ornamental  purposes,  appears  to  be  a  variety 
of  grey  wacke,  and  occurs  in  all  parts  of  Italy  where  the 
transition  rocks  are  found.  The  grey  wacke  in  different 
part§  of  Italy,  observes  Prof.  H.  is  not  so  varied  in  its  grain, 
and  in  other  respects  is  more  simple  than  that  of  Germany. 
Quartz  is  the  predominating  ingredient,  together  with  parti- 
cles of  black  siliceous  slate,  and  scales  of  silvery  mica.  The 
cement  is  present  in  small  quantity,  and  is  even  sometimes 
wholly  wanting,  in  which  case  the  portions  of  quartz  lose 
the  granular  form,  and  constitute  a  continuous  mass,  making 
a  transition  from  grey  wacke  to  quai*iz  rock.  At  other  times 
it  passes  into  clay-slate  and  into  compact  limestone. 

Clay-slate,  flinty-slate  and  talc-slate  are  next  noticed ;  the 
latter  occurring  more  frequently  and  in  larger  masses,  passing 
on  the  one  hand  into  clay-slate,  and  on  the  other  into  chlo- 
rite-slate.  When  mixed  with  quartz  it  forms  the  "  saxum  for- 
nacum'',  or  Gestellstdn^  (a  kind  of  oven-stone.)  This  rock  was 
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noticed  by  Saussurc*  and  St  Fondt,  between  Genoa  and  Fi- 
nale, alternating  with  compact  limestone  and  clay-slate,  and 
is  hence  inferred  to  be  of  i^econdary  formation,  as  is  likewise 
the  gneiss  observed  by  SaussureJ  near  Voltri. 

Compact  limestone,  which  is  so  important  in  the  geological 
structure  oY  the  Alps,  is  not  less  so  in  that  of  the  Apennmes. 
It  alternates  with  grey-wacke  and  clay-slate ;  in  some  places 
passing  bto  those  rocks.  Its  colours  are  various,  but  grey 
is  the  most  common.  It  contains  but  few  organic  remains; 
a  rare  specimen  of  an  Ammonite  was  met  witn  by  Micheli§, 
which  is  preserved  in  the  collection  of  Professor  Targioni  at 
Florence. 

When  the  compact  limestone  is  mixed  with  quartz  and 
mica,  it  constitutes  the  Pietra  fortt^  much  used  at  Florence 
and  other  places  for  pavbg  the  streets. 

The  transition  rock  of  most  interest  in  these  mountains  is 
the  brecciated  limestone.  Some  important  observations  upon 
this  rock  have  been  made  by  Brochant||.  It  is  apparent- 
ly composed  of  fragments  of  limestone,  of  various  shapes 
and  colours,  united  by  a  calcareous  cement,  sometimes 
mixed  with  talc,  clay-slate,  and  other  matters.  Its  colours 
are  strongly  contrasted,  and  it  has  sometimes  the  character 
of  the  beautiful  African  breccia.  In  other  instances  it  ap- 
proaches the  antique  Cipolline  marble.  Where  the  nature 
of  the  fragments  does  not  differ  greatly  from  the  cement, 
there  takes  place  a  transition  into  compact  limestone,  or 
marble,  which  was  noticed  near  Carrara,  where  the  brecciated 
marble  alternates  with  the  compact. 

Professor  Hausmann  describes  the  appearance  of  the  brec- 
ciated limestone  of  the  Apennines,  as  rouch,  and  traversed 
by  numerous  fissures,  which  are  particularly  conspicuous 
wnere  the  cement  is  softer  than  the  included  fragments,  and 
being  acted  upon  by  air  and  moisture,  is  broken  down  and 
washed  away.  This  most  beautiful  breccia  is  known  by  the 
name  of  marble  of  Seravezza,  and  is  much  used  for  orna- 
mental purposes.  Our  author  supposes  it  to  be  the  varie- 
gated siont  referred  to  by  Strabol. 


*  Voy.  dans  les  Alps.  Vol.  iii.  p.  167. 
t  Annal.  dn  Mus.  Vol.  xi.  p.  22S. 
X  Voy.  danB  lea  Alps.  Vol.  Hi.  p.  159. 
i  Ferber's  Briefe,  p.  327. 
II  Jonr.  des  Mines.  N.  137.  p.  321. 
t  Geog^.  lib.  T. 
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The  celebrated  marble  of  Carrara  is  considered  by  Prof* 
H*  as  belonging  to  the  transition  formation,  contrary  to  the 
iipinion  hitherto  maintained  by  geologists.  It  is  connected 
ivith  and  passes  into  the  brecdated  limestone  and  grey- 
wacke,  and  these  rocks  alternate  more  or  less  with  each 
other.  This  marble  forms  high  mountains,  with  steep 
acclivities,  and  narrow  rallies  ;  the  rocks  are  destitute 
of  vegetation  and  distinguished  at  a  great  distance  by  their 
snowy  whiteness. 

The  colour  of  the  Carrara  marble  is  injured  by  exposure, 
ae'quiring  a  brownish  tinge  probably  from  a  small  quantity 
of  iron  which  it  contains.  Iron  pyrites  are  found  in  it,  toge- 
ther with  calcareous  spar  and  rock  crystals. 

Professor  Hausmann  observes,  that  when  the  Carrara  mar^ 
ble  is  cut  into  long  and  thin  pieces  it  is  flexible  like  some 
varieties  in  North  America. 

The  next  rock  described  is  the  Oahbro  of  Von  Buch* ; 
this  is  one  of  the  most  beautiful  and  remarkable  rocks  of  the 
secondary  formation.  Prof.  H.  observes,  that,  although  from 
kis  examination  of  this  rock  in  the  Apennines,  he  is  satisfied 
that  it  is  not  a  primitive  rock,  yet  he  woilld  not  maintain  that 
Gabbro  is  in  every  case  a  member  of  the  transition  forma- 
tion. Uinier  the  term  Gabbro  he  includes  serpentine,  the 
Gabbro  of  the  Italians,  and  a  rock  called  in  Florence  erani- 
tone,  composed  of  saussurite  and  diallage  (Euphotide  of 
Haviy).  These  rocks  are  shown  to  be  but  varieties  of  the 
Ame,  often  containing  asbestos,  in  which  case  the  hardness 
of  the  compound  is  diminished,  and  the  quantity  of  magnesia 
in  it  is  increased.  Four  varieties  of  Gabbro  are  described, 
viz. 

1.  Granular  crystalline  Gabbro,  containing  quartz,  horn- 
blende, prehnite,  and  a  substance  which  has  not  been  ex- 
amined.   This  variety  passes  into  jasper. 

2.  Porphyritic  Gabbro,  including  the  J^ero  di  Prato.  The 
principal  part  of  this  variety  is  serpentine,  in  which  particles 
of  Bchillerstein  are  seen. 

3.  Spotted  Gabbro,  principally  serpentine  with  compact 
globules  of  saussurite. 

4.  Common  Gabbro,  or  serpentine. 

These  observations  do  not  exhibit  any  uniform  regularity 
in  the  relative  situation  of  the  transition  rocks  of  the  Apen- 


*  Ueber  den  Gabbro,  yon  Leopold  Von  Buch.    Mag^azin  der  Gesensch. 
natnif.  1810,  II.  p.  128. 
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nines;  but  tbe^  are  fnost  probably  to  be  referred  to  one 
epoch*  The  direction  and  inclination  of  the  strata  are  verj 
Tarious.  Prof.  H.  thinks  it  not  improbable  that  these  rocks 
are  a  continuation  of  the  secondary  formations  of  the  Alps. 

After  remarking  that  the  upper  Apennines  exhibit  a  more 
varied  structure  than  the  other  parts,  Prof.  Hausmann  pro* 
ceeds  to  describe  the  rocks  between  Tuscany  and  southern 
Calabria.  The  compact  limestone  already  noticed,  con-* 
stitutes  the  most  prominent  geological  feature,  and  is  stated 
to  resemble  the  white  Jura  limestone.  It  does  not  contain 
beds  of  oolite,  which  are  often  met  with  in  the  latter,  but 
calcareous  and  argillaceous  marl  and  hornstone.  Professor 
Hausmann  observes  that  it  is  difficult  to  decide  whether  the 
limestone  of  the  Af^ennines  is  to  be  referred  to  the  newest 
secondary  formations,  to  which  the  Jura  limestone  bebngs, 
as  there  are  no  super-incumbent  formations,  nor  petrifactions 
sufficient  to  determine  the  question.  The  transitions  and  al- 
ternations of  the  strata  increase  the  difficulty.  From  vari- 
ous considerations,  however,  he  is  inclined  to  refer  the  princi' 
pal  part  of  this  limestone  to  the  same  formation  as  the  Jmca 
limestone.  If  this  opinion  is  correct,,  die  lower  part  of  the 
plain  of  the  Po  with  the  Adriatic  sea,  is  to  be  considered  as 
a  longitudinal  valley  extending  from  H.  W.  to  S«  £.  in  this 
limestone  formation.  The  principal  boundaries  of  the  for- 
matiofis  have  the  same  direction,  with  some  little  interrup- 
tion. The  continuation  of  the  line  of  the  white  limestone  of 
the  Apennines  above  Bologna,  towards  the  N.  W.  is  found 
near  Arona,  in  the  same  limestone.  The  line  of  the  transi- 
tion mountains,  which  begins  in  Calabria,  skirts  cape  Circeo, 
and  with  increasing  breadth  stretches  through  the  southern 
part  of  Tuscany  to  the  upper  Apennines,  and  thence  to  the 
Alps.  The  primitive  rocks  begin  in  the  southern  extremity 
of  Calabria,  and  in  Sicily,  toucning  either  the  granite  of  Gig* 
Ho  and  Elba,  or,  if  this  rock  belongs  to  the  transition  for- 
mation, probably  the  primitive  rocks  of  cape  Corso  in 
Corsica. 

The  tertiary  mountains  are  next  described,  and,  for  the 
most  part,  are  so  completely  separated  from  the.  Apennine 
limestone,  that  no  transition  can  be  discovered.  There  are, 
however,  some  exceptions  in  the  territory  of  Otranto,  where 
a  transition  was  first  noticed  by  Brocchi. 

The  tertiary  formations  are  distinguished  by  Professor 
Hausmann  into  more  general  and  more  local. 

The  more  general  consist  of  angillaceous  marl,  passing  on 
one  side  into  slate-clay,  and  on  the  other,  into  sandstone ; 
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plastic  and  slaty  clay  •  sandstone ;  condomerate ;  and  sand. 
The  latter  is  always  the  newest.  In  mese  formations  fossil 
organic  remains  occur,  with  bones  of  colossal  animals,  and 
shells.  Bitumen,  sulphur,  pyrites,  barytes,  and  strontian 
are  also  met  with.  The  sulphur  is  often  beautifully  crys- 
tallized. 

The  more  local  tertiary  formation  consists  of  gypsum,  cal- 
careous tuifa,  and  volcanic  tuffa.  The  alabaster  which  is 
wrought  at  Florence  into  various  ornamental  articles,  be- 
longs to  the  gypsum  of  this  formation.  The  greater  part  of 
the  Apennines  bein^  composed  of  limestone,  it  is  easy  to 
explain  the  production  of  the  calcareous  tuffa,  at  their  base 
and  in  the  vallies.  The  celebrated  Travertina  marble- is 
a  tuffa  of  this  kind.  The  quantity  of  calcareous  tuffa  in 
Italy,  and  its  varied  appearance  are  wonderfully  ^reat. 
Prof.  H.  points  out  some  of  the  most  remarkable  localities. 
He  remarks  that  different  local  formations  of  this  substance 
can  be  distinguished ;  some  having  been  formed  at  the  bot- 
tom of  the  sea,  as  is  proved  by  the  marine  remains  found  in 
them ;  while  others  have  resulted  from  the  sediment  of  fresh-  , 
water  rivers  and  lakes.  The  fresh-water  strata  exhibit  also 
proofs  of  difference  in  age.  Those  which  alternate  with  the 
volcanic  tuffa,  as  seen  in  sotne  of  the  hills  of  Rome,  the 
Aventine  for  example,  and  in  the  vicinity  of  the  city,  are 
most  ancient.  Those  strata  which  cover  the  volcanic  tuffa, 
and  the  tuffa  upon  which  Tivoli  is  built,  are  of  more' recent 
origin.  The  newest  formation  is  that  daily  forming,  as  at 
the  baths  of  St  Philip,  &c. 

The  volcanic  tuffa^  although  composed  of  volcanic  matter, 
in  the  state  in  which  it  is  now  observed  is  to  be  referred  to 
the  aqueous  depositions,  as  has  been  proved  by  Yon  Buch 
in  his  excellent  remarks  upon  the  country  about  Rome*^ 
It  appears  to  be  confined  to  the  south-western  side  of  the 
Apennines,  and  is  separated  into  two  portions,  otie  of  which 
extends  from  the  neighbourhood  of  Rome  to  the  Pontine 
marshes  and  vicinity  of  Bolsenna.  The  other  portion,  which 
is  less  extensive,  occurs  about  Naples.  In  the  first,  leucites 
occur,  but  are  altogether  wanting  in  the  second,  into  the 
composition  of  which,  felspar  enters. 

The  volcanic  tuffa  is  of  later  formation  than  the  marls, 
sandstones,  and  sand  before  noticed ;  as  is  well  seen  in  the 


•  Oeognoet.  Beob.  II.  p.  60.  2QS. 
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neighbourhood  of  the  Vatican,  where  the  sand  is  full  of  ma- 
rine shells  and  rises  from  under  the  tuffa.  This  fiaict  was 
first  described  by  Von  Buch. 

Professor  Hausmann  concludes  his  memoir  bj  remarking, 
1st,  that  there  are  no  true  volcanic  rocks,  nor  rocks  of  the 
trapp  formation  {Trappstbirgsartm)  in  the  central  chain  of 
the  Apennines,  although  Ferber*  and  some  other  writers 
have  advanced  an  opposite  opinion.  2d,  That  the  trae  voU 
conic  formations  are  found  only  on  the  south-eastern  side  of 
Italy,  with  the  exception  of  the  extinct  volcanic  mountain 
Vulture*  The  greatest  extent  of  the  volcanic  rocks  is  in 
the  line  of  those  of  more  remote  origin,  and  but  a  part  of 
them,  as  Vesuvius,  the  extinct  volcanoes  of  Nemi  and  Alba* 
no,  and  the  formation  near  Borghetto,  approach  the  Apen- 
nine  limestone* 


Art*  XLII* — On  the  Construction  of  an  Air  Barometer.    By 
Henry  Meikle.     [Philoe*  JIfctg.] 

This  instrument,  which  has  some  resemblance  to  an  air- 
thermometer,  consists  of  a  hollow  ball  of  glass  contain- 
ing air,  from  which  a  vertical  tube,  open  at  bottom,  de- 
scends, and  terminates  in  a  cistern  of  mercury t*  The  mer- 
cury is  likewise  designed  to  occupy  a  part  of  the  tube,  more 
or  less,  according  to  the  state  of  the  atmosphere*  Another 
tube,  equal  to  the  former,  and  placed  close  by  its  side,  is  also 
immersed  in  the  quicksilver,  thoueh  open  at  top*  But 
in  order  that  the  air  in  the  ball  and  first  tube  may  always 
be  readily  brought  to  the  same  tension  as  the  air  without, 
the  cistern  consists  of  a  leathern  bag,  inclosed  in  a  box,  the 
bottom  of  which  is  moveable  by  a  screw  precisely  as  in  a 
mountain-barometer.  The  mercury  in  the  cistern  is,  how- 
ever, open  to  the  external  air  no  where  but  through  the 
tube,  wnich  is  open,  at  top* 


*  Briefe  aus  Walichland,  p.  490. 

t  Dr  Hook  long  ago  emplojed  air  in  the  conitraction  of  his  marine 
barometer;  bat  that  initniment  ii  very  different  from  this  in  Tarioat 
reipectfl. 
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Now  it  is  manifest,  that  if  the  screw  at  the  bottom  is 
turned  till  the  mercury  in  both  tubes  stands  at  the  same 
height,  the  elasticity  of  the  air  within  will  just  balance  the 
weight  of  the  atmosphere  :  and  since  in  this  case  the 
spring  of  the  included  air,  allowing  for  change  of  tem- 
perature, cannot  sensibly  differ  from  being  inversely  as  its 
Iiulk,  the  space  which  it  occupies  will  always  be  inversely 
as  the  atmospheric  pressure.  If,  therefore,  the  tube  con- 
nected with  the  ball,  or  a  scale  by  its  side,  is  graduated,  and 
numbers  attached  proportional  to  the  contents  of  the  ball, 
and  of  that  part  of  the  tube  which  lies  above  them,  these 
numbers  being  inversely  as  the  densities,  or  inversel  v  as  the 
mercurial  altitudes  in  a  common  barometer,  are  also  ordi- 
nates  to  a  logarithmic  curve,  equal  that  employed  in  the 
usual  mode  of  investigation;  and  hence  the  difference  of 
their  logarithms  has  still  the  same  proportion  to  the  difference 
of  elevation* ;  wherefore  these  numbers  will  be  equally  con- 
venient for  the  purpose  of  calculation,  as  the  numbers  on  a 
conunon  barometer!*  The  mode  of  applying  a  vernier,  and 
of  reading  off  the  observation,  being  so  nearly  the  same  as 
in  a  portable  barometer,  need  not  here  be  particularly  de- 
scribed ;  and  it  is  scarcely  necessary  to  remark,  that  since 
the  surface  of  the  included  air  in  contact  with  the  mercury 
is  so  very  small,  the  temperature  of  the  mercury  cannot  sen- 
sibly affect  this  instrument. 

If  the  air-ball  be  quite  exposed  to  the  air,  and  be  at  the 
same  time  kept  in  the  shade,  it  may  be  presumed  that  the 
included  air  will  be  at  least  as  near  the  temperature  of  the 
surrounding  air  as  the  detached  thermometer  is ;  and  if  so, 
an  attached  thermometer  may  be  dispensed  with.  Indeed, 
after  all  the  precautions  that  have  been  used,  it  may  be 
questioned  whether  the  thermometer  attached  to  a  mountain- 
barometer  may  not  sometimes  differ  considerably  from  the 
temperature  of  the  mercury  in  the  barometer,  especially 
when  the  two  thermometers  themselves  disagree. 

A  difference  in  the  temperatures  of  the  included  air  at  the 
two  stations,  will  affect  the  elevation  so  much  more  than  the 


*  Or,  more  simply,  the  difference  of  the  logarithms  of  two  numbers  is 
equal  the  difference  of  the  logarithms  of  their  reciprocals :  the  logarithms 
of  anj  number  being  the  arithmetical  complement  of  that  of  its  reciprocal. 

t  These  numbers  are  equally-  well  suited  to  the  rery  ingenious  method 
«f  computing  the  elevation  given  by  Dr  Robison,  in  whidi  no  tables  are 
required.  The  only  difference  is,  that  here  a  correction  is  to  be  applied  for 
the  temperature  of  the  included  air,  instead  of  that  of  the  mercury. 
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same  difference  would  ih  the  temperature  of  the  common  ba- 
rometer, as  the  effect  of  heat  on  air  is  greater  than  on  mer« 
cury*  Yet  as  the  temperature  of  the  air  seems  to  admit  of 
being  ascertained  with  greater  precision  than  that  of  the 
mercury,  it  may  be  presumed  that  this  instrument  will  not 
on  account  of  heat  be  less  to  be  depended  on  than  the  mer- 
curial barometer. 

If  a  lighter  fluid  could  be  employed  in  place  of  mercury, 
the  sensibility  of  the  instrument  might  be  greatly  increased ; 
but  the  evaporation,  viscidity,  capillary  attraction,  or  some 
such  defect,  almost  precludes  the  use  of  any  thing  else.  The 
range  or  scale  of  this  barometer  might  be  made  of  almost 
any  magnitude,  though  it  is  doubtful  if  its  sensibility  can  be 
increased  quite  in  the  same  proportion.  Still,  when  of  large 
dimensions,  its  sensibility  may  much  exceed  that  of  the  com- 
mon barometer ;  but  a  very  large  instrument  would  hardly 
deserve  the  name  of  portaole.  It  may  however  be  at  least 
as  sensible  as  the  mercurial  barometer  when  only  of  about 
half  its  length. 

If  the  tube  connected  with  the  bulb,  in  place  of  feeing  cy- 
lindrical, were  to  widen  downward,  so  that  the  numbers  on 
an  attached  scale  of  equal  parts  might  be  the  logarithms  of 
those  already  mentioned,  the  elevation  could  be  obtained 
with  greater  facility :  but  the  formation  of  such  a  tube  with 
accuracy  would  be  a  matter  of  some  difficulty ;  and  unless 
the  divisions  are  equal,  it  would  be  still  more  difficult  to  ap- 
ply a  vernier  to  the  scale,  though  it  is  by  no  means  impossi- 
ble to  do  so. 


Art.  XLIII. — Remarks  on  Mr  Crichton's  mtthod  of  asctr^ 
taining  the  degree  of  temperature  at  whick  water  is  at  its 
maximum  densitv*.  By  James  Dean,  Esq.  Prof  Math,  and 
Jfat»  PhiL  in  IJnvoersity  of  Vermont. 

It  seems  to  me  that  Mr  Crichton,  in  attempting  to  deter- 
mine the  temperature  of  water  at  its  maximum  density  has' 
fallen  into  two  capital  mistakes.  The  first  is,  inferring  from 
the  relative  expansions  of  ^lass  and  water  through  the  whoh 
scale  from  freezing  to  boiling,  that  the  expansion  of  water 


*  See  Best*  Joorn.  No.  IIL  p.  233. 
4S 
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was  proportionally  greater  than  that  of  glass  in  eyerj  part 
of  that  scale;  whereas,  when  near  its  maximum  density, 
water  expands  very  little,  and  from  that  temperatmre  to  4^ 
above  it,  or  from  39®  to  43%  its  expansion  is  less  than  the 
aJnc  expansion  of  glass  in  the  same  part  of  the  scale,  accord- 
ing to  the  experiments  of  Blagden  and  Gilpins. 

The  other  mistake  is,  concluding  that  the  error  arising  from 
the  expansion  of  the  glass,  whatever  it  might  be,  is  corrected 
by  an  opposite  ejQfect  on  the  indication,  above  and  below  the 
required  temperature.  Let  us  suppose  some  imaginary  body 
whose  dimensions  are  not  affected  oy  heat,  and  of  such  den- 
sity as  to  just  sink  at  6**  above  or  below  the  temperature  of 
the  greatest  density,  and  a  glass  ball  of  the  same  buoyancy 
when  exactly  at  that  temperature.  If  these  bodies  are 
placed  in  water  at  this  temperature,  and  the  temperature  be 
reduced,  the  glass  contracting  will  become  specifically  heavier 
than  the  constant  body,  and  sink  perhaps  at  4®  below  the 
temperature  required  instead  of  6® ;  on  warming  the  water 
the  glass  expanding  becomes  specifically  lighter  than  the 
constant  body,  and  does  not  sink  till  the  temperature  rises  8^ 
above  the  point  proposed,  instead  of  6%  thus  conspiring  to 
produce  an  erroneous  result* 

BurltngUm^  Vu  OcU  33,  1823. 


Art*  XLIV* — Chemical  excmUnation  ofafragrtwni  of  a  Meteor 
which  fell  in  Maine^  Angast^  1823,  and  rf  Green  Feldspar 
from  Beverly^  Mass.    By  John  W.  Webster,  M*  D.  &c. 

This  aerolite  fell  at  Nobleborough,  in  the  state  of  Maine, 
on  the  7th  of  August,  1823,  between  4  and  5  o^clock,  P.  M. 

The  only  information  which  I  have  been  able  to  obtain  of 
the  attending  phenomena,  is  from  the  papers  of  the  day,  and 
a  communication  of  Professor  Cleaveland,  which  is  publish- 
ed in  the  American  Journal  of  Science,  vol.  vii.  p.  170; 
this  account,  he  informs  me,  was  obtained  at  his  request  by  a 

fentleman  of  mtelligence  in  a  personal  interview  with  Mr  A. 
)insmore,  who  was  at  work  near  the  place  where  the  aerolite 
struck.  "  Mr  Dinsmore's  attention  was  excited  by  hearing 
a  noise  which  at  first  resembled  the  discharges  of  platoons  of 
soldiers,  but  became  more  rapid  in  succession.  The  air  was 
perfectly  calm ;  and  the  sky  was  clear,  with  the  exception 
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of  a  small  whitish  cloud,  apparently  about  forty  feet  square, 
nearly  in  his  zenith,  from  which  tne  noise  seemed  to  proceed. 
After  the  explosion,  this  little  cloud  appeared  to  be  in  rapid 
spiral  motion  downwards,  as  if  about  to  fall  on  him,  and 
made  a  noise,  like  a  whirlwind  among  leaves*  At  this  mo* 
ment,  the  stone  fell  among  some  sheep,  which  were  thereby 
much  frightened,  jumped,  and  ran  into  the  woods.  This  cir- 
cumstance assisted  Mr  D.  in  finding  the  spot  where  the 
stone  struck,  which  was  about  forty  paces  in  front  of  the 
place  where  he  was  standing.  The  aerolite  penetrated  the 
earth  about  six  inches,  and  there  meeting  another  stone,  was 
broken  into  fragments.  When  first  taken  up,  which  was 
about  one  hour  after  its  fall,  it  exhaled  a  strong  sulphureous 
odour.  The  whole  mass,  previous  to  its  fracture,  probably 
weighed  between  four  and  six  pounds.  Other  fragments  of 
the  same  meteoric  stone  are  said  to  have  been  found  several 
miles  distant  from  Nobleborough.'^ — (Amen  J  (mm.) 

To  the  politeness  of  Dr  George  Hayward  I  am  indebted 
for  a  fragment  of  this  meteor. 

Externally  the  specimen  was  in  part  covered  with  a  thin, 
semivitrified  crust  or  enamel  of  a  black  colour,  the  surface  of 
which  was  irregular  and  marked  with  numerous  depressions, 
presenting  every  appearance  of  having  been  subjected  to  in- 
tense heat.  The  crust  was  hard,  and  yielding  with  difficulty 
to  the  knife.  The  quantity  of  this  crust  which  the  small 
fragment  I  obtained  afforded,  was  not  sufficient  to  allow  of 
any  separate  analysis  of  it. 

The  mass  of  the  specimen  had  a  light  ^y  colour,  inters 
spersed  wilk  oblong  spots  of  white,  havmg  somewhat  the 
aspect  of  decomposed  leucite,  giving  it  a  porphyritic  aspect. 
Throughout  the  stone  minute  points  of  a  yellow  substance, 
resembling  olivine,  were  distributed,  with  microscopic  points 
of  a  yellow  colour,  which  I  imagine  were  sulphuretted  iron. 
The  cement  by  which  these  substances  were  united  was  of 
an  earthy  aspect  and  soft  texture,  readily  broken  down  by 
the  finders.  The  general  apJDearance  of  the  mass  was  pre* 
cisely  Tike  that  of  some  of  the  volcanic  tuSas. 

The  specific  gravity  was  remarkably  low,  being  but  2.05*. 

Before  the  blow-pipe  it  exhaled  a  sulphureous  odour,  but 
was  not  fused. 

The  specimen  was  reduced  to  powder,  and  submitted  to 
the  action  of  a  magnet  of  considerable  power,  but  nq  attracta- 


*  The  lowest  specific  g^Wty  of  any  meteorolite  on  record  is  that  of  th# 
StEUenne  specimen,  wluch  is  but  lf94. 
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ble  particles  were  separated*  A  portion  was  heated  to  redr 
ness  on  a  platina  spoon ;  it  emitted  the  sulphureous  odour, 
and  its  weight  was  diminished  rather  more  than  21  per  cent. ; 
the  residue  acquired  a  brown  colour.  It  was  again  presented 
to  the  magnet,  but  nothing  was  attracted. 

(1)  One  hundred  grains  of  the  stone  were  introduced  into 
a  tubulated  retort,  with  dilute  muriatic  acid ;  the  beak  of  the 
retort  was  plunged  into  a  solution  of  acetate  of  lead,  slightly 
acid,  and  contained  in  a  small  tui3ulated  receiver.  A  mode- 
rate degree  of  heat  was  applied,  and  the  digestion  continued 
for  twelve  hours.  A  slight  quantity  of  sulphuret  oMead 
was  formed,  but  not  sufficient  to  admit  of  being  collected  and 
weighed. 

All  action  upon  the  powder  having  ceased,  the  fluid  was 
turbid,  holding  a  substance,  which  I  imagined  to  be  the 
sulphur^  in  suspension ;  at  the  bottom  was  an  undissolved 
residuum. 

(2)  The  fluid  was  carefully  separated  and  filtered ;  the 
substance  remaining  upon  the  filter  was  washed  with  distilled 
water,  and  thoroughly  dried.  It  proved  to  be  sulphur,  and 
weighed  18.3  grains. 

(3)  The  insoluble  residuum  was  mixed  with  pure  potash, 
and  exposed  in  a  silver  crucible  to  heat  sufficient  to  cause 
the  fusion  of  any  silicious  earth.  The  crucible  being  placed 
in  an  evaporating  dish,  hot  distilled  water  was  poured  upon 
it  until  the  contents  were  completely  removed.  The  result- 
ing fluid  was  treated  in  the  usual  manner  with  muriatic  acid, 
with  the  addition  of  the  acid  which  bad  been  digested  upon 
the  stone  in  the  first  instance.  The  quantity  of  silex  obtain- 
ed, after  calcination,  amounted  to  29.5  grains. 

(4)  The  solution,  the  bulk  of  which  nad  been  considera- 
bly augmented  by  the  addition  of  the  water  with  which 
the  precipitate  (3)  had  been  washed,  was  carefully  evapo^ 
rated  to  rather  less  than  a  pint.  Carbonate  of  potash  was 
added  until  it  ceased  to  produce  any  precipitate ;  the  whole 
was  moderately  boiled.    When,  the  precipitate  had  com- 

Sletely  subsided,  the  supernatant  liquor  was  decanted,  and 
istilled  water  substituted.  The  precipitate  was  collected 
and  boiled  with  pure  potash ;  the  liquor  after  filtration  was 
treated  with  muriatic  acid  in  excess,  from  which  carbonate 
of  ammonia  threw  down  a  flaky  precipitate,  and  was  added 
until  the  alkaline  taste  predominated.  The  precipitate  thus 
obtained,  after  ignition,  weighed  4.7  grains.  To  satisfy  my- 
self of  the  nature  of  this  substance,  it  was  treated  with  sul- 
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phuric  acid  and  potash ;  crystals  of  Anm  were  obtained,  and 
It  was  therefore  alumina. 

(5)  The  residuum  which  had  resisted  the  action  of  the 
potash  was  digested  in  diluted  sulphuric  acid ;  after  expel- 
ling the  excess  of  acid,  pure  water  was  poured  upon  the  re- 
maining solid,  in  drder  to  dissolve  tey  sulphate  of  magnesia 
and  metallic  sulphates. 

To  discover  if  any  lime  was  present  in  the  solutiiHi,  it  was 
treated  with  alcohol,  which  afforded  a  slight  trace  of  that 
earth. 

(6)  The  solution,  after  the  addition  of  more  water,  was 
acidulated  with  syilphuric  acid,  and  the  metallic  oxides  were 
precipitated  by  the  bicarbonate  of  potash.  The  magnesia 
was  separated  by  pure  potash,  and  after  ignition  weighed 
34.8  grains.  ^ 

(7)  The  precipitate  (6)  was  boiled  in  nitric  acid,  in 
order  to  acidify  any  chrome  present  in  it,  which  was  after- 
wards by  the  addition  of  po/ash  converted  into  a  soluble 
chromate.  On  adding  muriatic  acid  the  chrome  was  ob- 
tained in  the  state  of  an  oxide,  su£Sciently  characterized  by 
its  beautiful  colour.  After  being  well  dried,  it  weighed  4 
grains. 

A  portion  of  this  substance  was  subsequently  exposed  on 
charcoal  with  borax  to  the  action  of  the  blow-pipe,  and  its 
nature  satisfactorily  proved. 

(8)  The  matter  remaining,  after  the  separation  of  the 
chrome,  was  re-dissolved  in  muriatic  acid,  and  the  iron  was 
thrown  down  by  ammonia.  After  washing  and  drying,  it 
weighed  14.9  grains. 

(8)  The  remaining  solution  was  now  evaporated,  the  am- 
monia driven  off,  and  the  precipitate  which  proved  to  be 
nickel,  weighed  2.3  grains. 

The  composition  of  this  meteoric  mass  is  therefore 
Sulphur  -        -        -         18.3 

Silex  -        -         -  29.5 

Alumina  ...  4.7 

Lime  -        -        -         a  trace 

Magnesia  •        -        -   •     24.8 

Chrome         -        -        -  4. 

Iron  -        -        -        -         14.9 

Nickel  ...  2.3 

98.5 
Loss         -        -        -        -  L5 

100. 
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Green  Feldspar  from  Beverly^  Massachusetts* 
This  mineral  is  peculiarly  interesting,  as  another  instance 
of  the  great  similarity  existing  between  the  minerals  of  this 
country  and  those  of  the  north  of  Europe.  The  only  speci- 
men which  I  have  seen  from  this  locality,  is  connected  with 
quartz  and  mica,  constituting  a  perfectly  characterized  gra- 
nite.  The  colour  of  the  feldspar  is  of  a  lively  verdigris 
green,  the  fracture  is  foliated  with  a  hieh  degree  of  lustre, 
and  the  concretions,  or  imperfect  crystals,  are  from  a  quar- 
ter to  half  an  inch  in  diameter.  The  intermixture  of  the 
quartz,  which  is  white,  with  the  brown  mica,  and  the  green 
feldspar  produces  a  beautiful  effect. 

My^  first  object  in  submitting  the  green  feldspar  to  a 
chemical  examination  was  to  ascertain  the  proportion  of 
alkali  it  might  contain.  For  this  purpose  one  hundred  grains 
reduced  to  an  impalpable  powder  were  mixed  with  twice 
their  weight  of  boracic  acid,  as  proposed  by  Sir  H.  Davy. 
The  mixture  after  fusion  in  a  platina  crucible,  was  digested 
in  dilute  nitric  acid.  After  separating  the  silicious  earth, 
the  bulk  of  the  solution  was  reduced  by  evaporation  super 
saturated  with  carbonate  of  ammonia,  and  boiled ;  after  fil- 
tration  nitric  acid  was  added  to  the  liquor,  which  was  again 
filtered,  and  exposed  to  a  temperature  suflicient  to  decompose 
the  nitrate  of  ammonia  that  had  been  formed.  The  salt 
obtained  was  nitrate  of  potash,  and  weighed  33.6  grains, 
equivalent  to  11.1  of  alkali. 

Another  portion  of  the  specimen  was  treated  in  the  usual 
manner.  The  details  of  the  processes  it  is  unnecessary  to  re- 
peat, as  they  presented  nothing  peculiar.  The  composition 
of  this  feldspar  was  found  to  be  as  follows : 

Silex         -        -        .        . 

Alumina 

Lime        -        -        -        - 

Magnesia       -        -        - 

Iron  .        .        -        - 

Chrome        ... 

Potash      -        - 

99.6 
In  some  preliminary  experiments  I  detected  fluoric  acid,' 
but  on  more  minute  examination  of  tl^e  specimen,  small  pcM*- 
tions  of  distinct  fluate  of  lime  were  found  connected  with  the 
feldspar ;  the  source  of  the  acid  consequently  became  evident. 
I  also  noticed  some  metallic  particles  in  the  compound,  which 
are  probably  oxide  of  titanium. 
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Art«  XLV. — Some  account  of  the  discovery  of  the  Fossil 
bones  of  the  Mastodonte  or  great  American  Mammoth,  and 
of  the  Anatomical  character  of  that  AnimaL — By  John 
Ware,  M.  D. 

(Continued  from  p.  369.) 

The  booes  of  the  mammoth,  found  so  abundantly  in  North 
America,  are  rare  every  where  else.  The  teeth  brought  from 
South  America,  and  those  found  upon  the  ancient  continent, 
with  the  exception  of  three,  belong  to  different  species,  thoueh 
to  the  same  genus  with  the  great  animal  of  the  Ohio*  The 
limits,  upon  the  surface  of  the  earth,  within  which  these  remains 
are  to  be  found,  have  not  been  exactly  ascertained.  It  is  a 
remark  of  Mr  Jefferson,  that,  from  the  thirty-sixth  degree  of 
north  latitude,  ^  the  further  we  advance  north  the  more  their 
vestiges  multiply,  as  far  as  the  earth  has  been  explored  in  that 
direction  ;  and  it  is  as  probable  as  otherwise,  that  this  pro* 
gression  continues  to  tne  pole  itself,  if  land  extends  so  far. 
The  centre  of  the  frozen  zone  then  may  be  the  acme  of  their 
vigour,  as  that  of  the  torrid  is  of  the  elephant*^'.  According 
to  Dr  Barton,  they  have  not  been  found,  except  in  some  few 
instances  north  of  43%  and  this  ranee  would  correspond  best 
with  what  were  probably  the  food  and  habits  of  life  of  the 
animal. 

These  remains  are  remarkable  amon^  all  fossil  bones,  for 
the  very  perfect  state  of  preservation  m  which  they  have 
been  generally  found,  and  for  the  little  change  which  appears 
to  have  taken  place  in  their  situation,  form,  or  structure  for 
many  ages.  They  have  no  appearances  like  those  produced 
upon  substances  which  have  been  exposed  to  the  waves  of 
the  sea,  and  rolled  among  stones  and  sand  so  as  to  produce  a 
rounding  or  wearing  effect  upon  their  projecting  points.  They 
are  near  the  surface  of  the  earth,  generally  withm  six  feet, 
and  seem  to  have  remained  near  the  very  spot  where  the  ani- 
mals died.  Those  which  have  been  discovered  on  the  river 
Osaee,  were  found  always  in  an  upright  posture,  as  if  the  ani- 
mal nad  been  simply  overwhelmed  and  buried  in  the  sand.t 


•  Notes  on  Virginia. 

t  The  foUowing^  account  ia  given  in  the  New  York  Medical  Repository, 
Hex.  1,  Tol.  4,  in  a  letter  from  Sjlyanus  Miller,  Esq.  to  (me  of  the  editors, 
of  the  places  in  which  the  skeletons  of  Mr  Feale  were  discovered. 

^*.The  places  where  these  skeletons  have  been  discovered  are  generally 
caUed  marl-pitsi  and  are  low,  sonken  places,  very  wet  and  miiy.    Hie 
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It  was  to  have  been  expected  that  the  aborigines  of  Ameri- 
ca would  occasionally  have  taken  notice  of  objects  so  re- 
markable as  these  bones,  and  would  entertain,  at  least,  some 
V8^e  notions  of  the  nature  of  the  animals  themselves  to 
which  they  belonged.  Accordingly  we  find  that  there  have 
been,  among  the  North  American  Indians,  several  traditiona- 
ry accounts  of  their  former  existence.  Mr  Jefferson  re- 
lates, that  they  believe  ^th^  mammoth  to  have  been  car- 
nivorous, and  that  he  still  exists  m  the  northern  parts  of 
America.  The  history  of  the  tradition  of  the  Delaware 
tribe  on  this  subject,  as  delivered  by  one  of  their  chiefs,  to 
the  governor  of  V irrinia,  is  well  known ;  but  is  in  itself  so 
remarkable,  and  at  the  same  time  so  poetical,  as  to  be  well 
worthy  of  a  repetition  here.  They  assert  that  it  has  been 
handed  down  to  them  from  their  fathers ;  ^^  That  in  ancient 
times  a  herd  of  these  tremendous  animals  came  to  the  Big  Bone 
Licks,  and  began  an  universal  destruction  of  the  bear,  deer, 
elks,  buffaloes,  and  other  animals  which  had  been  created 
for  the  use  of  the  Indians ;  that  the  Great  Man  above,  look- 
ing down  and  seeine  this,  was  so  enraged  that  he  seized  his 
ligntning,  descended  on  the  earth,  seated  himself  on  a  neigh- 
bouring mountain,  on  a  rock,  on  which  his  seat  and  the  print 
of  his  feet  are  still  to  be  seen,  and  hurled  his  bolts  among; 
t{)em  till  the  whole  were  slaughtered,  except  the  big  bull, 
who,  presenting  his  forehead  to  the  shafts,  shook  them  off  as 
they  fell ;  but  missing  one  at  length,  it  wounded  him  in  the 
side ;  whereon,  springing  round,  he  bounded  over  the  Ohio, 
over  the  Wabash,  the  Illinois,  and  finally  over  the  great 
lakes,  where  he  is  living  at  this  day." 


hole  which  had  been  made  to  procure  this  skeleton,  lately  discovered,- 
was  so  nearly  filled  with  water,  that  the  nature  of  the  earth  tod'  the 
colour  could  not  be  ascertained  otherwise  than  by  the  earth  on  the  hanks - 
or  borders  of  the  hole.  The  draining  of  these  places  has  been  only  at- 
tempted abont  eight  or  nine  years.  The  bones  here  discovered  lay 
buried  about  ten  feet  under  this  marl  and  earth,  which  generaUy  consist! 
of  five  different  strata:  1.  the  common  earth  found  in  low  meadows; 
2.  a  very  black  and  rich  earth,  deemed  good  for  manure ;  3.  a  small 
stratum  of  blue  clay;  4.  a  stratum  of  white  marl ;  and  5.  a  stratum  of 
grey  or  black  marl ;  at  or  near  the  bottom  of  which,  these  bones  are  dis- 
covered, and  some  of  them  sunk  into  the  earth  some  incfaet  below  the 
marl.  These  marl-pits  are  numerous,  and  very  few  have  been  drained.** 
In  an  account  of  mammoth  bones  found  on  the  banks  of  York  river,  about 
six  miles  east  of  Williamsburgh  in  Virginia,  Bishop  Madison  remarks ; 
that  the  strata  on  which  the  bones  rested  were  alluvial,  that  they  lie  in  the 
marsh-mud  or  are  sunk  beneath  it ;  and  that  the  earth  surrounding  them 
is  penetrated  by  great  quantities  of  the  roots  of  the  cypress-tree,  which 
probably  grew  upon  the  former  surface  of  the  earth  at  this  place. 
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A  Mr  Stanley,  carried  by  some  Indian  tribes  over  the 
mountains,  west  of  the  Missouri,  to  a  river  which  runs  west- 
wardly,  relates  ^  that  these  bones  abounded  there ;  and  that 
the  natives  described  to  him  the  animal  to  which  they  be- 
longed as  still  existing  in  the  northern  parts  of  their  countiy ; 
from  which  description  we  judged  it  to  be  an  elephant*'^. 
The  Shawanese  have  a  tradition,  that  in  former  times,  when 
the  animals  to  which  these  enormous  bones  belonged,  were 
in  existence,  there  was  also  a  race  of  men  of  prodigious  size, 
corresponding  to  them  in  strength  and  stature ;  but  that  the 
Sreat  Spirit  being  offended,  destroyed  both  men  and  animab 
with  his  thunder. 

Of  the  various  opinions  entertained  by  philosophers  and 
anatomists  of  the  nature  of  the  animal  or  animals,  to  which 
these  bones  belonged,  some  account  has  already  been  given 
in  the  preceding  part  of  these  remarks*  They  have  oeen 
supposed  to  belong  to  the  whale,  to  the  elephant,  and  to  the 
hippopotamus ;  to  a  carnivorous,  to  a  herbivorous  animal, 
ana  to  one  of  a  mixed  character ;  to  an  animal  with  a  trunk, 
and  to  one  with  a  long  pointed  snout.  But  generally  speaking 
writers  have  indulged  rather  in  loose  and  nasty  conjectures, 
than  in  accurate  investigations*  Had  not  the  suoject  of 
fossil  bones  and  extinct  species  been  new,  anatomists  would 
not  have  hesitated  to  consider  at  once  all  the  bones  as  be- 
longing to  one  and  probably  an  extinct  animal,  instead  of 
searchmg  among  known  and  living  species,  for  a  conjunction 
of  parts  which  had  never  been  mown  to  exist  togetner— or 
attributing  to  several  different  species,  those  among  these  re- 
mains, which  most  nearly  resembled  their  particular  form  or 
structure.  It  was  not  till  the  learned  and  truly  scientific 
inquiry  into  this  subject  by  Cuvier,  that  the  difficulties  which 
surrounded  it  were  removed,  and  the  obscurity  in  which 
it  was  enveloped,  dissipated.  Of  this  inquiry,  as  detailed 
by  him  in  the  Annals  of  the  Museimi  of  Natural  History,  I 
propose  to  give  such  an  analysis,  as  will  be  sufficient  to  put 
the  reader  m  possession  of  the  principal  facts  upon  which 
the  received  opinion  of  the  form,  size,  and  structure  of  the 
mammoth  has  been  founded. 

He  enters  into  an  examination  of  all  the  parU  of  the  skele- 
ton distinctly,  and  for  the  most  part  in  the  order  of  their  im- 
portance, as  affording  indications  of  the  structure  and  cha- 
racter of  the  animal   itself;  and  as  every  thing  about  it 
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shows  its  close  relation  to  the  elephant)  a  comparison  of  its 
remain)}  with  the  bones  of  that  animal  is  instituted  with  re- 
gard to  almost  every  part. 

1*  The  molares  or  grinders.  The  form  of  these  teeth  is 
then*  most  important  characteristic.  The  crown  is  generally 
•f  a  rectangular  shape,  but  the  proportion  of  its  length  to  its 
breadth  is  different  in  different  teeth.  The  grinding  surface 
of  the  crown  is  divided  by  a  number  of  furrows,  from  ttro  to 
ibur,  of  considerable  depth,  crossing  the  breadth  of  the  tooth, 
and  dividing  it  into  several  eminences  which  are  each  subdi- 
vided by  another  furrow,  of  less  depth,  running  at  right  an^ 
gles  to  them  along  the  length  of  the  tooth,  ana  subdividing 
each  of  them  into  two  nearly  conical  eminences.  There  are 
then  upon  the  surface  of  each  tooth  a  number  of  these  pyra- 
midal &r  conoidical  projections  disposed  in  pairs.  These 
differ  essentially  from  those  upon  the  teeth  of  carnivorous 
animals,  since  in  these  last  there  is  no  broad  surface  studded 
with  eminences,  but  a  sharp  cutting  edge,  notched  into  teeth, 
ibr  the  simple  and  very  obvious  purpose  of  cutting  or  tear- 
mgtheir  meat.  * 

The  teeth  differ  from  the  molares  of  the  elephant,  in  the 
greater  depth  of  their  furrows,  which  rendo^  tne  eminences 
upon  their  surface  larger  and  more  prominent.  To  this  cir> 
cumstance  it  is  to  be  attributed,  that  in  the  elephant  the  sur- 
face is  soon  worn  nearly  smooth,  so  as  to  leave  no  other  pro- 
jections than  are  occasioned  by  the  lines  of  enamel,  which 
resist  to  a  greater  degree  than  the  soft  bone  the  process  of 
mastication,  and  therefore  cause  a  degree  of  irregularity. 
Whilst  in  the  mammoth,  the  surface  would  wear  away  more 
i^wly  and  retain  for  a  longer  time  the  conical  protube- 
rances which  rive  it  its  peculiar  character. 

The  tooth  oi  the  mammoth  consists  merely  of  the  common 
internal  bony  substance  surrounded  by  a  simple  layer  of 
enamel.  It  has  no  covering  of  cement  or  cortical  substance, 
such  as  that  which  surrounds  the  tooth  of  the  elephant,  en- 
yeloping  it  as  a  layer  of  tartar  sometimes  envelops  a  human 
tooth,  and  uniting  together  the  different  laminae  of  which  it  is 
composed.  In  this  particular  the  mammoth  approaches 
very  nearly  to  the  root-eating  animals,  instead  of  tne  purely 
herbivorous,  and  must  probably  have  made  the  same  use  of 
his  teeth  as  the  hog  and  hippopotamus,  and  fed  upon  roots^ 
tender  vegetables,  and  aquatic  plants. 

The  teeth  differ  from  one  another,  tn  the  number  of 
their  conical  points,  and  in  their  comparative  length  and 
breadth.    As  respects  the  number  of  their  points,  they  have 
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been  found  with  six,  disposed  in  two  rows  of  three  each ; 
with  eight  in  two  rows  of  four ;  with  ten  in  two  rows  of  five 
each,  and  a  single  one  at  the  posterior  end  of  the  tooth.  The 
teeth  with  six  points  are  'always  found  the  most  worn ;  all 
ij{  them  half  way  down  the  eminences  at  least,  and  many  en- 
-tirely  down  to  their  bases.  Those  with  eight  points  are  less 
worn,  but  more  so  than  those  with  ten,  which  have  generally 
undergone  but  little  alteration  of  shape.  The  six-pointed 
teeth  are  situated  in  the  anterior  part  of  the  jaw,  and  must 
have  appeared  earlier  than  the  others.  It  is  not  improbable 
that  a  grinder  with  four  points  preceded  this,  but  that  it  was 
worn  away  and  lost  at  so  early  a  period  of  life,  as  never  to 
have  been  observed  among  any  of  the  bones  which  have 
been  discovered. 

The  mammoth  then  had  four,  or,  at  any  rate,  three  diffe- 
rent sorts  of  molar  teeth ;  and  there  must  have  been  this  num- 
ber on  each  side  of  each  jaw.  Consequently  it  would  have 
in  the  whole  twelve  or  sixteen  of  these  teeth.  They  could 
not,  however,  have  been  all  in  the  jaws  at  once,  but  must 
have  succeeded  one  another  like  those  of  the  elephant,  which 
has  in  all  thirty-two  finders,  yet  never  at  any  one  time 
more  than  six  or  eight  in  actual  use. 

They  do  not  follow  one  another,  like  human  teeth,  by 
springing  up  in  the  place  of  those  which  have  fallen  out,  in 
consequence  of  an  absorption  of  their  fan^.  The  new  tooth 
is  formed  behind  the  old,  and  succeeds  it  by  pushing  for- 
ward into  its  place.  The  six-pointed  tooth  appears  first. 
After  this  has  been  used  for  some  time  and  become  a  little 
worn,  a  second  begins  to  grow  behind  it,  which  has  eight 
points,  and  comes  at  length  to  be  used  with  it.  But  by  the 
time  that  the  second  has  come  fairly  into  use,  the  first  is 
yery  considerably  worn  away,  and  after  awhile  falls  out. 
The  same  process  then  goes  on  with  regard  to  the  third 
tooth.  The  second  is  pushed  forward  in  the  jaw  to  take  the 
place  of  the  first  which  has  fallen  out,  and  the  third,  with 
ten  points,  springs  up  behind  it.'  Gradually  the  second  is 
worn  away  as  the  first  had  been  before  it ;  it  becomes  use- 
less, falls  out,  and  leaves  only  the  third  and  largest  to  per- 
form the  office  of  mastication  alone.  That  this  was  the  course 
taken  in  the  dentition  of  the  mammoth,  is  gathered  from  the 
state  ui  which  the  teeth  are  found  in  the  different  jaws  which 
have  been  discovered,  and  from  the  analogy  of  the  elephant. 
Thus  where  the  eight  and  ten-pointed  grinders  are  both 
found  in  the  same  jaw,  the  former  is  much  worn  and  almost 
destroyed  by  attrition,  whilst  the  latter  seems  barely  to  have 
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been  used  at  all.  Where  the  six  and  eight-pointed  teeth  are 
found  together,  the  same  relative  effect  has  been  produced 
upon  them.  In  the  elephant,  which  has,  first  and  last,  thirty- 
two  teeth,  they  succeed  one  another  precisely  in  the 
same  way,  the  new  teeth  becoming  larger  and  longer  as 
the  age  of  the  animal  increases,  till  at  len^h  only  one  re- 
V  mains  of  the  eight  which  belonged  to  each  side,  but  this  of  a 
size  sufficient  to  fill  up  the  whole  jaw  and  perform  com- 
pletely the  office  of  mastication*. 

In  youth  then,  the  whole  number  of  effective  teeth  in  the 
mammoth  is  at  no  time  more  than  eisht,  and  in  age  this  is 
reduced  to  four,  as  happens  to  the  elephanU  The  crowns 
are  formed  first,  and  push  throueh  into  tne  mouth,  before  the 
fangs  are  much  developed,  so  that  the  fangs  are  not  found 
perfect  except  in  those  teeth  of  which  the  crown  is  almost 
worn  away.  This  growth  of  the  fangs  probably  keeps  pace 
with  the  loss  of  substance  in  the  crown,  occasioned  by  masti- 
cation. As  they  increase  in  length,  instead  of  striking  deeper 
into  the  socket,  they  push  the  tooth  further  out  of  it,  and 
thus  maintain  it  at  its  original  level,  in  spite  of  its  loss  of 
substance.  In  this  way,  when  the  tooth  has  become  worn 
down  nearly  to  the  origin  of  the  fangs,  they  become  useless 
and  fall  out. 

The  molares  differ  very  much,  of  course,  in  length,  in 
breadth,  in  depth,  and  in  weight,  both  according  to  the  num- 
ber of  points,  the  degree  of  attrition  to  which  they  have  been 
subjected  and  the  degree  of  development  of  their  fangs. 
The  length  and  breaoth  do  not  bear  the  same  relation  to 
each  other  in  all  teeth.  The  long  ones  are  sometimes  very 
narrow,  and  the  wide  ones  very  short.  The  length  of  diffe- 
rent teeth  varies  from  about  four  inches  to  nearly  nine;  and 
their  breadth  from  three  to  four.  Their  weight  has  been 
variously  stated  from  one  or  two  pounds  to  seventeen. 
Probably  the  largest  are  as  much  as  ten  or  twelve  pounds  in 
weight. 

2.  The  lower  jaw  is  destitute  both  of  incisive  and  canine 
teeth,  and  has  a  long  pointed  extremity  which  terminates 


*  In  the  Atheneum  of  this  city  is  contained  the  skuU  and  under  jaw  of 
an  elephant,  in  a  state  which  illustrates  very  well  the  mode  of  its  dentition 
and  that  of  the  mammoth.  In  the  jaws  are  seen  teeth  much  worn, 
and  behind  them,  in  cavities  formed  within  the  bone  itself,  the  next  set 
of  molares ;  the  teeth  in  actual  use  at  the  time  of  the  animates  death,  ap- 
pear to  have  been,  from  the  number  of  the  laminse  of  enamel,  the  second 
■et  of  molares  ;  and  as  these  fall  out  at  about  the  ag>e  of  six  years,  its  a^e 
was  probably  between  four  and  Ore  years. 
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with  a  sort  of  canal.  In  this  particular  it  resembles  both 
the  elephant  and  the  morse  which  have  ^  similar  structure  of 
the  lower  jaw.  In  the  mammoth,  however,  it  is  shorter  and 
more  obtuse  than  in  the  elephant. 

The  posterior  anele  of  the  jaw  is  obtuse,  but  still  distinct 
and  jprominent,  and  is  not  nearly  so  much  rounded  as  in  the 
elephant.  The  condyle,  which  is  the  most  characteristic 
part,  approaches  more  nearly  in  its  form  to  that  of  the 
elephant,  and  resembles  it  very  closely,  but  the  coronoid  pro- 
cess is  higher.  These  parts  are  all  of  them  widely  diverse 
in  th^ir  structure  from  those  of  any  carnivorous  animals,  and 
would  alone  be  sujficient  to  indicate  that  the  mammoth  could 
not  have  belonged  to  them. 

The  jaw  which  belongs  to  Mr  Peale's  skeleton  is  two  feet 
and  ten  inches  in  length,  and  weighs  sixty-three  pounds ;  that 
of  which  a  fragment  is  contained  in  the  museum  at  Paris  ap 
pears  to  have  been  somewhat  smaller.  In  an  elephant  of 
eight  feet  in  height,  the  length  of  the  same  part  is  aoout  two 
feet  and  two  incnes. 

3.  The  cranium  so  far  as  its  anatomy  is  hitherto  known, 
bears  a  general  and  pretty  close  resemblance  to  that  of  the 
elephant.  The  bones  of  the  upper  part  of  it,  however,  hav- 
ing never  been  discovered,  no  certain  inferences  can  be 

•  drawn  with  regard  to  its  size  and  shape  except  from  analogi- 
cal reasoning.  There  can  be  little  doubt  that  the  mammoth 
equalled  the  elephant  in  the  enormous  thickness  of  its  cra- 
nium, since  the  same  cause  which  requires  this  structure  in 
the  latter,  would  also  require  it  in  the  former,  viz.  the  neces- 
sity for  an  ample  place  of  insertion  for  the  muscles  of  the 
neck.  That  these  must  have  been  numerous  and  strong, 
appears  from  the  great  size  and  weight  of  the  head,  teeth, 
and  tusks,  which  would  require  great  strength  and  power  to 
support  them ;  and  this  is  confirmed  by  the  formation  of  the 
vertebrae  of  the  neck  themselves,  which  are  adapted  to  give 
insertion  to  such  muscles. 

The  situation  of  the  molares  of  the  upper  jaw,  their  rela- 
tion to  the  roof  of  the  mouth,  and  the  structure  of  the  roof  of 
the  mouth,  bear  a  resemblance  to  the  same  circumstances  in 
the  ho^  and  hippopotamus,  thus  adding  another  to  the  many 
indications  of  a  correspondence,  in  some  of  their  characteris- 
tics and  habits,  between  these  animals  and  the  manunoth. 

4.  The  structure  of  the  lower  jaw,  even  before  the  dis- 
covery 'of  the  upper,  indicated,  from  its  resemblance  to  the 
elephant  and  morse,  that  the  animal  to  which  it  belonged 
haa  possessed  tusks.    The  discovery  of  sockets  in  the  upper 
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jaw,  into  which  thej  had  been  inserted,  placed  it  beyond 
doubt  that  the  tusks  which  had  been  found  at  the  same  time 
and  in  the  same  places  with  the  grinders,  &c.  also  belonged 
to  the  same  animal. 

They  are  implanted  in  the  os  incisivum  as  in  the  elephant 
They  consist  of  an  ivory,  a  section  of  which  presents  lines 
forming  curvilinear  lozenges,  and  are,  according  to  Cuvier, 
almost  impossible  to  be  distinguished  from  those  of  the 
elephant.  Mr  Peale  believes  that  the  section  of  the  tusk  of 
the  elephant  presents  always  oval  lines,  and  that  of  the 
mammoth  circular ;  and  that  they  may  be  distinguished  from 
one  another  by  this  circumstance ;  also  that  the  mammoth  ixuk 
is  composed  of  strata  of  two  different  substances;  the  inner 
having  the  texture  of  ivory  though  less  hard,  whilst  the  outer 
is  more  dense  and  firm,  and  act^  as  an  envelope  or  sort  of 
enamel  to  the  other.  Cuvier  asserts,  on  the  other  hand,  that 
the  lines  shown  in  a  section  of  elephant^s  tusk  are  often  circu- 
lar, and  those  of  mammoth's  elliptical,  and  that  the  elephant's, 
like  the  mammoth's,  has  an  envelope  of  a  substance  different 
from  its  internal  part. 

The  degree  of  curvature  in  the  tusk  varies ;  in  some  in- 
stances being  but  slight,  in  others  approaching  almost  to  the 
semicircular  form.  That  which  was  found  with  the  Phila- 
delphia skeleton  has  a  very  great  curvature,  and  is  of  great 
size.  It  measures  ten  feet  and  seven  inches  along  the  OHend. 
Its  point  is  not  altogether  in  the  same  direction  with  its  base, 
but  exhibits  some  tendency  to  the  spiral  form.  The  sockets 
in  which  they  were  placed  are  about  eisht  inches  deep, 
and  about  six  inches  apart ;  but  their  direction  is  much  more 
oblique  than  in  the  elephant — for  although  thus  near  to  each 
other  at  their  base,  the  extremities  are  more  than  eight  feet 
asunder.  There  has  been  some  doubt  as  to  the  mode  in 
whfch  they  should  be  implanted  in  their  sockets,  whether 
with  the  concavity  looking  upwards  as  in  the  elephant,  or 
downwards  as  in  the  morse.  It  has  been  thought  that  with 
BO  great  a  curve,  a  disposition  like  that  of  the  elephant  would 
render  these  instruments  perfectly  useless,  whereas,  if  bent 
downward,  they  might  serve  for  digging  in  the  earth,  tearing 
up  herbs  and  roots,  &c. ;  but  the  analogy  of  the  elephant 
and  the  probability  that  the  semicircular  form  was  a  rai^ 
occurrence,  render  it  more  likely  that  they  were  disposed 
like  those  of  the  elephant. 

5.  The  vertebrsB  of  the  neck  in  the  mammoth  are  nine  in 
number ;  they  are  «hort,  and  of  course  must  have  given  to 
the  animal  but  a  short  neck.    The  spinous  processes  of  those 
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nearest  to  tke  head  ai  e  long,  but  they  do  not  continue,  as 
jou  descend  the  spbal  column,  of  so  uniform  a  length  in 
proportion,  as  the  elephant,  a  circumstance  which  indicates 
a  less  strong  Lack  in  the  mammoth.  The  vertebrsB  of  the 
back  are  nineteen,  with  a  corresponding  number  of  ribs. 
The  ribs  are  smaller  where  they  are  connected  with  the 
cartilages,  and  larger  towards  the  vertebrae  than  in  the  ele* 
phant.  The  six  first  pair  are  very  lar^e  and  strong ;  the 
remainder,  particularly  the  last  few  pair,  very  short  and 
small ;  a  circumstance,  which  together  with  a  narrow  and 
shallow  pelvis,  indicate  a  smaller  abdomen  and  less  volumi- 
nous intestines  than  m  the  elephant. 

6.  The  anterior  extremities  in  their  general  structure  re- 
semble those  of  the  elephant.  The  scapula  of  Mr  Peale^s 
skeleton  measures  about  three  feet  in  extreme  length,  the 
humerus  two  feet  ten  inches,  and  the  radius  about  two  feet 
five  inches.  The  diameter  of  the  long  bones  of  the  anterior 
extremities  is  greater  than  that  of  those  of  the  posterior ;  and 
the  difference  is  greater  than  in  the  elephant.  The  radius 
is  to  the  humerus, 

In  the  mammoth  as  6:7 

la  the  elephant  as  6:8 

The  scapula  is  to  the  humerus. 

In  the  mammoth  as  9:8 

In  the  elephant  as  6.5  :  8 

That  is,  in  the  former  the  scapula  is  one-ninth  longer,  and  in 
the  latter  one-fifth  shorter  than  the  humerus;  a  difference 
which  would  have  no  inconsiderable  effect  upon  the  propor- 
tion which  the  height  of  these  animals  would  bear  to  their 
general  size  and  bulk ;  since,  other  circumstances  being  the 
same,  the  scapula  of  the  mammoth  would  be  about  one-third 
longer  than  that  of  the  elephant.  Of  the  accuracy  of  these 
results  there  is  the  less  aoubt,  smce  the  bones  of  the  ex- 
tremities were  found  together,  and  probably  therefore  be- 
longed all  to  the  same  individual. 

7.  The  femur  was  the  first  observed  and  described  of  all 
the  bones  of  the  mammoth  and  its  length,  but  particularly  its 
great  thickness,  produced  a  strong  impression  with  regard  to 
tlie  bulk  of  the  animal  to  which  it  belonged.  The  length  of 
one  of  these  bones  as  given  by  Cuvier,  is  three  feet  and  be- 
tween seven  and  eight  inches ;  the  diameter  of  the  head  of 
the  bone  about  seven  inches  and  a  half,  its  greatest  diame- 
ter between  the  head  and  trochanter  where  tne  form  is  not 
chxular,  one  foot  and  six  inches,  at  the  lower  end  one  foot, 
and  in  the  middle  seven  inches  and  a  half.    The  length  of 
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the  femur,  according  to  Mr  Peale,  is  three  feet  seven  inches, 
and  that  of  the  tibia,  two  feet,  making  the  length  of  the  tibia 
to  that  of  the  femur  nearly  as  6  to  10,  a  proportion  about 
the  same  as  in  the  elephant.  The  measurement  of  another 
tibia  contained  in  the  museum  of  Camper  is  given  by  Cuvier, 
the  length  of  which  is  0.71  of  the  French  metre,  or  equiva- 
lent to  about  two  feet  and  five  inches;  a  femur  bearing 
the  same  proportion  to  this,  as  those  of  which  the  length  is 
stated  above,  would  dve  a  length  of  not  less  than  four  feet 
four  inches  and  a  half* 

The  hind  feet  are  very  much  smaller  than  the  fore  feet, 
but  not  more  so  than  in  the  elephant.  The  structure  of  the 
two  first  phalanges  of  the  toes  in  the  fore  feet,  is  such  as  to 
indicate  a  greater*  freedom  of  motion  in  the  extreme  phalanx, 
than  is  possessed  by  the  elephant,  and  in  this  respect  they 
approacn  nearer  to  a  resemblance  with  the  structure  of  the 
hippopotamus. 

8.  The  actual  size  of  the  mammoth  is  calculated  by  Cu- 
vier, from  the  dimensions  of  the  difierent  bones  which  have 
been  given.  The  sum  of  the  tibia  and  femur  added  together, 
makes  the  length  of  the  posterior  extremities  five  feet  and 
seven  inches ;  that  of  the  radius  and  humerus  makes  the  an- 
terior extremities  five  feet  and  three  inches.  The  length 
then  of  the  anterior  extremities  to  that  of  the  posterior  would 
be  in  the  ratio  of  1.7  to  1.8  very  nearly.  The  measurement 
of  an  elephant  of  eight  feet  in  height,  gives  four  feet  nine 
inches  for  the  anterior  and  five  feet  for  the  posterior  extre- 
mity, which  affords  almost  precisely  the  same  ratio  of  1.7: 
1.8.  Upon  the  supposition  then,  that  the  two  animals  had 
very  nearly  the  same  relative  proportions  throughout,  it 
mignt  be  concluded  that  as  the  elephant  with  a  posterior  ex- 
tremity of  five  feet  has  a  total  height  of  eight  feet,  that  the 
mammoth  with  a  posterior  extremity  of  five  feet  and  seven 
inches  would  have  a  total  height  of  about  nine  feet.  But  it 
must  be  recollected  that  the  scapula  of  the  mammoth  is  near- 
ly one-third  of  its  own  length  loneer  than  that  of  the  ele- 
f)hant,  which  must  increase  the  height  of  the  mammoth  one 
bot,  i.  e.  to  ten  feet.  *Mr  Peale  has  riven  a  height  of  eleven 
feet  to*his  skeleton*  ;  but  in  the  opinion  of  Cuvier  and  of  Sir 


*  The  dimenaoni  of  thif  skeleton,  as  g^ven  by  Mr  Rembrandt  Peale, 
in  the  Historical  Disquisition  on  the  Mammoth,  are  as  ibllows : 

FT.  iir. 

Heifht  over  the  shoulders 110 

„        at  the  hips -      9    0 
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Everard  Home)  he  has  placed  the  scapulas  too  low,  and  has 
not  properly  arranged  the  joints,  the  necessary  effect  of 
whicn  would  be  to  increase  the  height,  particularly  of  the 
fore  part  of  the  body,  above  its  natural  standard. 

The  skeleton  collected  by  Mr  Peale,  upon  the  measure* 
ment  of  which  this  opinion  is  founded,  is  not  smaller  than  the 
average  of  the  bones  which  have  been  discovered.  Ten 
feet  may  be  considered  then  as  probably  the  fair  average 
height  of  the  mammoth,  which  is  far  less  than  was  believed 
on  the  first  discovery  of  these  bones  and  from  the  inspection 
of  separate,  insulated  specimens.  There  is  no  ground,  ac* 
cordmg  to  Cuvier,  for  the  opinion  that  the  mammoth  evef 
attained  the  height  of  twelve  feet,  far  less  surpassed  it*. 


FT.    IV. 

Length  from  the  chin  to  the  ramp       -        -       -       -        16    0 
„     fixim  the  point  of  the  tusks  to  the  end  of  the  taU, 
„     foUowing*  the  curve  ...        *  310 

,,  '  ma  strait  line 17    6 

Width  of  the  hips  and  bodj  5    8 

Length  of  the  under  jaw  4  10 

(Weight  of  the  same  63  l-21hs.) 

Leng&i  of  the  thigh  bone 3    7 

Smallest  circumference  of  ditto  .        .       •        •  i    6 

Loigth  of  the  tibia 8    0 

„        of  the  humerus  •  10 

Lugest  circumference  of  ditto  •        •        -        •        -    3    S| 

Smallest        ditto  ditto  ....is 

Length  of  the  radius        -------asj 

Circumference  at  the  elbow         •        .        -        •        -        3    8 

Length  of  the  scapula  -        -        -        •        *        -31 

„      of  the  largest  vertebra      ••-••43 

„       of  the  sternum  -        -        -        -        •        -40 

„      of  the  tusks  10    7 

Circumference  of  one  of  the  molares         -        -        •        •    1    6f, 

Weight  of  ditto 41bs.  lOoi. 

,,     of  the  whole  skeleton  -  lOOOlbs. 

Of  the  bones  found  and  described  bj  Bishop  Madison  in   1811,   the 
Length  of  the  pelvis  from  sacrum  to  pubis  was       -        -        16^ 
„  from  side  to  side         -        -        •        -        -    1    44 

,,  femur,  almost  -•.-•30 

Circumference  of  ditto  -        -        -        -        -        -16 

One  part  of  a  tusk  measured  three  feet  one  inch  in  lenrth  and  two  feet  in 
circumference  at  its  base ;  when  entire  it  was  probably  nve  feet  and  a  half 
long.  Largest  tooth  weighed  seven  pounds  and  a  quarter^smallest  three 
or  four.  These  must  have  been  the  remains  of  a  smaUer  animal  than  Mr 
Feale^s. 

•  The  largest  bone  of  which  I  have  found  any  account  is  the  tibia  men- 
tioned on  p.  400,  said  by  Cuvier  to  measure  0.71  French  metre,  or 
about  two  feet  and  five  inches ;  a  femur  to  correspond  to  this  must 
have  measured  at  least  four  feet  four  and  a  half  inches,  giving  six  feet  nine 
indies  for  the  posterior  and  six  feet  four  and  a  half  inches  for  the  anterior 
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The  mammoth  then  surpassed  the  elephant  but  little  in 
height;  in  length,  however,  it  must  have  considerably  ex- 
ceeded it.  '  The  skeleton  of  Mr  Peale  is  fifteen  feet  long 
from  the  extremity  of  the  nose  to  the  posterior  part  of  the 
ischium*  The  elephant  of  ten  feet  does  not  go  beyond 
eleven  feet.    There  must  have  been  likewise  a  great  diffe* 


extremities.  FoUowing  the  method  of  calcttlation  employed  in  the  text, 
we  get,  for  the  total  height  of  the  body  to  whieh  these  extremities  heloiaged, 
about  twelve  feet,  on  the  supposition  that  the  animal  to  which  Mr  Peale^a 
skeleton  belonged  was  only  of  ten  feet ;  but  if  bis  really  were  of  eleven  feet, 
as  he  supposed,  the  individual  to  which  we  refer  must  have  attained  the 
height  of  about  thirteen  feet  and  a  half.  There  are,  however,  so  many  in- 
accurate reports  of  the  sizes,  &c.  of  these  bones,  and  so  much  uncertainty 
in  our  modes  of  calculation,  that  after  all  we  'cannot  place  entire  depen- 
dence on  results  derived  from  them.  Were  credit  to  be  given  to  Dr  Ma- 
therms  accotmt  of  a  thigh-bone  seventeen  feet  long,  the  animal  to  which  it 
belonged  must  have  been  nearly  fiAy  feet  high.  Still  there  can  be  but  lit- 
tle doubt  that  the  above  calculations  form  as  near  an  approximation  to  the 
truth,  as  we  are  capable  of,  in  the  present  state  of  knowledge. 

The  strange  opinions  which  have  formerly  been  entertained  with  regard 
to  the  nature  and  size  of  the  mammoth,  have  proceeded  either  from  the 
ignorance  and  love  of  the  marvellous  of  the  vulgar,  or  from  erroneous 
modes  of  judging  adopted  by  the  learned.  The  real  stature  of  the  mam- 
moth, as  now  ascertained,  is  far  below  whkt  was  supposed  on  the  first  dis- 
covery of  its  bones,  by  even  scientific  men.  They  proceeded,  in  fonning 
their  estimate,  upon  the  supposition  that  the  mouth  of  the  animal  con- 
tained, at  the  same  time,  all  the  sorts  of  teeth  which  had  been  discovered, 
in  each  Jaw ;  this  would  truly  give  an  enormous  bulk  to  the  whole.  '  *^  La 
forme  quarree  <le  ces  enormes  dents  machelieres  prouve  qa'elles  etoient  en 
nombre  dans 'la  machoire  dePanimal;  et  quand  on  n^y  en  suf^XMerait 
que  six  au  meme  quatre  de  chaque  cdt^,  on  peut  juger  de  Tenormit^  d^une 
tetd  qui  auroit  seize  dents  machelieres  pesant  chacune  dix  ou  onze  livres. 
£nc.  Method.  Hist.  Nat.  Tom  I. 

It  is  stated  ^m  an  article  of  intelligence  in  a  French  periodical  work 
(Mag.  Encyclop.  Vol.  68.  p.  171)  in  the  year  1807,  that  a  person  at  Bal- 
timore had  announced  the  discovery  of  an  immense  reservoir  on  the  Mis- 
souri, a  quarter  of  a  mile  square  in  extent,  filled  six  feet  deep  with  enor- 
mous bones  ;  and  that  he  offered,  for  a  sufficient  compensation,  to  prooure 
a  complete  skeleton,  fifty-four  feet  long,  and  twenty-two  high,  with  eight 
enormous  teeth  in  each  jaw.  The  jounudist  gravely  suggests  that  there  i« 
probably  some  exaggeration  about  this  account ! 

Not.mudi  more  probable  u  the  account  which  is  given  in  MuUer's  Re- 
cueil  des  Voyages  au  Nord,  of  the  belief  of  the  inhabitants  of  the  countries 
where  the  Siberian  elephant^s  remains  are  found  ;  they  supposed  that  he 
lived  and  died  under  the  earth,  and  had  the  power  of  enlaig^ing  and 
contracting  his  body  at  pleasure,  so  a»  to  move  with  facUity,  but  was 
sometimes  seen  above  grmind.  .  *'*'  This  animaP^  says  Muller,  ^^  is  four  ior 
five  yards  high  and  about  thirty  feet  long.  His  colour  is  greyish.  Hit 
head  is  very  long,  and  his  front  very  broad ;  on  each  side,  precisely  under 
the  eyes,  there  are  two  horns,  which  he  can  move  and  cross  at  pleasure.^^ 

A  still  more  preposterous  belief  of  ancient  times  was,  that  these  fosaQ 
bones  were  the  bones  of  the  fallen  angels,  who  werethought  to  have  liv^d 
and  perished  on  our  earth*  , 
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rence  in  the  bulk  of  the  limb$  and  of  the  body  in  general. 
Every  thing  about  the  skeleton  indicates  this.  The  long 
bones  of  the  extremities  particularly,  are  larger  in  diameter 
in  proportion  to  their  length ;  a  circumstance  which  clearly 
pomts  at  a  greater  quantity  of  muscle,  &c.  about  the  limbs, 
and  a  greater  weight  in  the  body  to  be  supported  and  moved 
by  them. 

In  forming  an  opinion  of  the  probable  form  of  the  soft 
parts  of  this  animal,  we  must  be  governed  by  the  analogy  of 
those  which  resemble  it  the  most  nearly  in  its  bones,  andf  by 
the  indications  which  can  be  collected  with  regard  to  its 
food,  residence,  and  habits  of  life.  Several  circumstances 
have  been  pointed  out  which  approximate  the  mammoth  to 
the  ho^  ana  hippopotamus*  Where  it  departs  from  the  ele- 
phant It  approaches  them.  This  is  the  case  with  regard  to 
the  grinders,  the  roof  of  the  mouth,  and  the  structure  and 
size  of  the  ribs  and  pelvis,  which  indicate  a  less  voluminous 
intestinal  canal.  They  of  course  indicate  also  a  departure 
from  the  diet  of  the  elephant  to  one  more  easily  digested, 
that  is  to  a  diet  like  that  of  the  hog  and  hippopotamus,  which 
consists  of  roots,  grain,  succulent  herbs,  and  aquatic  plants. 

Standing  therefore  in  this  relation  to  these  animals  as  it 
regards  its  food,  it  must  be  inferred,  that  in  the  structure  of 
the  parts  about  its  mouth,  it  probably  also  bore  some  con« 
siderable  resemblance  to  them ;  that  it  possessed  either  the 
snout  of  the  hog,  the  thick,  strong  and  proiecting  lip  of  the 
hippopotamus,  or  the  trunk  of  the  elephant.  Tnere  are 
many  reasons  for  believing  that  it  was  endowed  with  such 
an  organ  as  the  latter.  The  weight  of  the  head  of  the  mam- 
moth, from  its  large  bones  and  teeth  and  its  projecting  tusks, 
was  very  great ;  hence  its  neck  was  made  short ;  the  an- 
terior extremities  are,  as  has  been  seen,  very  high ;  and  this 
would  prevent  the  animal  from  being  able  with  its  mouth  to' 
reach  the  ground.  But  ev^n  did  not  these  circumstances 
prevent,  the  tusks  would  alone  form  a  sufficient  obstacle. 
Were  the  animal  aquatic,  these  considerations  would  not  be 
conclusive,  but  as  the  structure  of  the  feet  forbids  such  a 
supposition,  they  render  it  almost  certain  that  the  mammoth 
must  have  had  a  trunk,  some  instrument  resembling  it,  or 
else  some  extraordinary  formation  of  the  snout  and  lips,  of 
which  we  have,  among  animals  at  present  existing,  no  ex- 
ample. 

Finally  then,  the  mammoth  was  probably  an  animal  nearly 
resembling  the  elephant  in  most  of  its  external  characteris- 
tics ;  of  about  the  same  height,  but  of  greater  comparative 
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length;  more  bulky  in  the  general  proportions  of  its  body, 
but  with  a  smaller  abdomen ;  having  projecting  tusks  and  a 
long  trunk,  which  mieht  bear  a  greater  or  less  resemblance 
in  detail  to  that  of  tne  elephant,  and  feeding  partly  upon 
leaves  and  herbs^  partly  on  fruit,  grain,  roots,  see*  These 
inferences  are  all  that  the  premises  will  allow  us  to  make ; 
but  we  may  rely  upon  these  with  considerable  confidence, 
as  being  in  general  a  near  approach  to  the  truth. 

Many  fossil  bones  and  teeth  have  been  discovered  in  va« 
rious  parts  of  the  world,  belonging  to  no  existine  species  of 
animal,  and  bearing  a  general  resemblance  to  those  of  the 
mammoth,  but  still  not  exactly  resembling  them.  The  teeth 
particularly  possess  the  same  gein^ric  character,  but  differ  in 
the  shapQ  and  arrangement  of  the  conical  eminences  on  the 
i^urface  of  the  crown.  Bones  of  this  sort  have  been  found  in 
France,  in  various  parts  of  Italy,  in  Peru,  in  Paraguay,  &c« 
&c.  Cuvier  after  a  careful  comparison  of  these  bones  makes 
them  out  to  have  belonged  to  four  different  species,  so,  that 
including  the  animal  which  has  been  described,  the  genus 
to  which  he  gives  the  systematic  appellation  mastqdok,  in* 
eludes  five  species,  all  fossil  and  extinct  as  follows*  :-— 

1.  Great  Mastodon — Mammoth  of  the  Ohio. 

2.  Mastodon  with  narroto  grinders — about  one  third  smaller 
than  the  preceding  species.  Its  remains  have  been  dug  up 
at  several  places  in  Europe  and  America. 

S.  Little  Mastodon  wilk  narrow  grinders — similar  to  the 
last,  but  still  smaller,  found  in  Saxony  and  other  parts  of 
Europe. 

4.  Mastodon  of  ike  Cordt/Zero^*— discovered  by  Humboldt 
in  South  America ;  it  is  distinguished  by  its  large  square 
teeth,  and  mtist  have  equalled  in  size  the  great  mastodon. 

5.  Mttstodon  o/*  HwinboldP^^ihe  smallest  species  of  the 

§nus,  with  teeth  like  the  preceding;  also  discovered  by 
umboldt  in  South  America. 

In  situations  similar  to  those  in  which  these  bones  have 
been  found,  others  have  been  discovered  in  various  parts  of 
the  world  belonging  to  six  other  extinct  species  of  pachy* 
dermatous  animab^  viz,  1  rhinoceros,  2  hipp^tami,  2  tapirs, 
and  1  elephant*  From  the  facts  connected  with  the  situa- 
tion, &c«  of  these  bones,  Cuvier  draws  the  folk>wing  general 
results. 
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These  boMa  ate  found  every  where  sunk  10  beds  of  nearly 
similar  character,  and  are  mingled  with  those  of  animals  at 
pgpesent  existing*  The  beds  are  always  alluvial,  are  near 
the  surface,  and  are  commonly  of  a  marly  or  sandy  nature* 
The  bones  themselves  are  generally  accompanied  by  the  re- 
mains of  marine  animak ;  but  some  are  without  these  re- 
mains, while  others  are  surrounded  by  the  shells  of  fresh 
water  testacea« 

It  is  probable  that  these  bones  were  covered  by  the  last 
or  nearly  the  last  catastrophe  which  has  produced  a  revolu- 
tion  upon  the  surface  of  the  globe  $  that  this  catastrophe  was 
an  inundation ;  but  as  there  is  no  proof  that  the  sea  remained 
for  any  length  of  time,  or  in  a  quiet  state,  over  these  bones, 
it  must  have  been  temporary ;  and  there  are  indications  also 
that  it  did  not  reach  to  the  tops  of  high  mountains,  nor  even 
so  as  to  overflow  the  hizh  valleys  of  America.  The  bones 
are  not  worn  as  if  they  had  been  long  exposed  to  the  rolling 
motion  of  the  waves,  but  they  are  separated  from  one  another 
and  frequently  broken  in  pieces.  It  is  probable  that  they 
were  not  carried  to  any  considerable  distance  by  the  motions 
of  the  flood ;  but  that  the  animals  to  which  they  belonged, 
lived  for  the  most  part  in  the  parts  of  the  world  where  their 
remains  are  now  found.  If  this  be  true,  it  will  of  course  fol- 
low, that  the  frozen  regions  of  the  north  were  formerly  in- 
habited by  animals  of  genera  that  are  now  confined  to  the 
torrid  zone,  such  as  the  elephant,  rhinoceros,  and  hippopo- 
tamus*. 

This  suggests  a  question  of  some  interest  and  no  small 
difficulty.  Was  the  climate  of  the  countries  where  thefse 
aainmls  lived  and  died,  similar,  at  the  time  of  the  catastrophe 
which  destroyed  them,  to  the  climate  in  which  their  congeners 
new  live ;  or  was  it  then  as  it  is  now,  cold,  and  were  the 
animals  constituted  and  covered  so  differently  from  those  of 
the  torrid  regions  as  to  enable  them  to  exist  m  it  ?  In  favour 
of  the  latter  supposition,  it  may  be  argued,  that  the  anatomi- 
cal differences  between  the  elephant  and  rhinoceros  of  Sibe- 
ria, and  those  at  present  existmg  within  the  tropics,  are  as 
mat  as  exist  between  many  other  animals  tnat  inhabit 
the  extremes  of  heat  and  cold,  and  that  are  enabled  to 
exist^  simply  by  means  ^of  supmor  thickness  and  warmth 
of  covering ;  and  that  this  was  the  case  with  these  is  render- 
ed probable  by  the  discovery  of  the  carcasses  of  the  elephant 
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and  rhinoceros  in  the  ice  of  TuQgusia,  both  covered  with  long 
hair  and  wool.  On  the  other  hand,  as  is  remarked  bj  Pro^ 
fesaor  Buckland,  we  find  the  remains  not  only  of  animals  bet 
of  vegetables,  which  are  now  peculiar  to  the  torrid  zone,  in 
the  cold  regions,  for  whose  existence  in  them  we  cannot 
account.  Resides,  on  what  food  can  we  suppose  that  herbi* 
vorous  animals  could  have  subsisted  during  the  long  polar 
winters.  They  could  hardly  be  supposed  all  to  migrate 
south ;  and  admitting  they  could  feed  on  branches  of  trees, 
where  were  these  to  be  found  in  countries  that  scarcely  pro* 
duce  a  tree,  and  where  the  moss  and  lichens,  almost  the  only 
vegetable  productions,  are  covered  under  the  snow?  And 
yet  in  these  countries  where  there  would  seem  to  have  been 
such  a  scarcity  of  food,  the  bones  are  found  in  almost  incre- 
dible quantities ;  whole  islands  are  formed  of  them  at  the 
mouth  of  the  Lena,  and  they  are  discovered  encased  in  ice- 
bergs of  enormous  size,  from  which  they  are  constantly  dis- 
engaged by  the  heat  of  the  sun.  We  can  as  yet  form  no 
certain  conclusions  on  this  subject. 


Xem  Periodical  work. — The  Lyceum  of  Natural  History 
of  New  York  have  lately  published  the  first  number  of  their 
^  Annals"*  Its  contents  are  valuable,  and  evince  the  ardour 
of  the  members  of  this  highly  respectable  institution,  in  re^ 
gard  to  the  natural  history  of  our  country.  The  object  of 
the  work  is  to  give  publicity  to  the  papers  read  before  the 
Lyceum,'  "  the  preference  to  be  given  in  all  cases  to  such  as 
tend  to  elucidate  the  knowledge  of  the  natural  productions 
of  our  own  country".  We  understand  it  b  contemplated  to 
publish  from  four  to  six  numbers  in  the  course  of  the  next 
twelve  months,  at  from  35  to  37|  cents,  or  perhaps  50  cents 
each,  the  price  depending  in  a  great  measure  on  the  number 
of  plates  in  each  number.  The  price  of  the  first  number  is 
25  cents  ;  it  contains  four  papers,  two  of  which  are  on  bo-* 
tany,  one  on'  mineralogy,  and  one  on  ^  a  new  species  .of 
Cephalopterus",  by  Dr  Mitchell,  President  of  the  Society. 

Kieu8sec*8  Chronograph  for  noting  small  intervals  of  time. — 
This  instrument  has  the  form  and  size  of  a  large  pocket 
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ehroBometen  The  dia]*plate  is  moveable  on  an  ax»  passing 
through  its  centre.  The  dial  makes  a  revolution  in  a  minute, 
and  each  of  its  divisions  corresponds  to  a  second  of  time* 
When  the  .observer  wishes  to  mark  the  precise  instant  when 
any  phenomenon  takes  place,  he  presses  a  button,  and  a 
small  pin  or  metallic  point,  traversing  the  summit  of  a  cone 
filled  with  printers'  ink,  and  placed  opposite  the  fixed  zero 
of  the  moveable  dial,  marks  on  the  circumference,  divided 
into  seconds,  a  very  fine  point,  which  indicates  the  second, 
or  fraction  of  a  second,  which  corresponds  to  the  beginning 
and  end  of  the  interval  of  time  which  it  is  wished  to  measure. 
The  instantaneous  contact  of  the  point  has  no  influence  on 
the  motion  of  the  dial,  and  the  firmness  c^  the  point  enables 
us  to  estimate  the  fourth  part  of  the  divisions  of  the  dial* 
plate.^ — [Bib*  Unvotrs.'] 

J^ew  t^f^ratus  for  describir^  curvet* — An  ingenious  appa- 
ratus has  been  invented  in  England  by  Mr  J*  Jopling  for 
generating  curves*  It  is  represented  as  peculiarly  simple, 
and  manageable,  and  free  from  any  thing  to  obstruct  the 
operator  from  seeing  the  describing  point.  It  is  expected  to 
be  a  valuable  acquisition  to  shipwrights,  architects,  engravers, 
and  others,  ^^  as  it  describes  all  species  of  conchoidal,  elliptic, 
cardioidal,  and  many  other  species- of  curves-;  every  section 
of  a  ship  so  that  they  shall  range ;  arches  of  every  form  that 
can  be  desired;  and  it  may  be  successfully  applied  to  describe 
an  immense  variety  of  patterns,  which  yi>u  can  make  per- 
fectly symmetrical,  identical,  or  varjr  in  any  manner."  In 
the  September  number  of  Tilloch's  Philosophical  Magazine  is 
a  certificate  of  the  merits  of  this  apparatus,  signed  by  Pro- 
fessor  Gr^ory,  Mr  Aikin,  Mr  Tredgold,  &c.  The  apparatus 
may  be  had  at  Mr  T.  Jones^  Charing-Cross,  London. 

rest  for  Proto^alts  of  iron* — Professor  Ficinus,  of  Dresden, 
strongly  recommends  a  solution  ^f  muriate  of  gold,  as  the 
most  delicate  of  all  tests  for  the  presence  of  protoxide  of 
iron  in  solution,  surpassing  considerably  even  the  gall  nut. 
U  requires. the  presence  of  carbonate  of  soda,  which  in  some 
analyses,  may  perhaps  interfere  with  its  use.  A  gram  of 
green  vitriol,  with  an  equal  weight  of  soda,  dissolved  in  four 
pints  of  water,  produces,  with  a  drop  of  solution  of  muriate 
of  gold,  a  strong  precipitate,  which  gradually  assumes  a  pur-* 

Ele  colour.  Without  the  soda,  the  efiect  did  not  appear  in 
)ss  than  three  days.  M.  Ficinus  thinks  the  process  may  be 
improved  even  to  the  determination  of  die  quality  of  protoxide 
of  iron  present. — [Bib*  Unktrs.'] 
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Rmarkdbh  Mttear, — ^May  93d,  at  10  o^clock  at  night  a 
luminous  meteor  was  observed  at  Kiel  in  Denmark.  It  was 
seen  almost  at  the  same  time  at  Copenhagen,  which  is  six^ 
miles  from  Kiel.  This  wiU  give  some  idea  of  its  size  and 
velocity,  which  was  apparently  not  very  great*  At  Kiel  it 
seemed  to  take  a  direction  from  south-east  to  north-east,  and 
to  have  an  elevation  of  30^  It  was  visible  for  10  seconds. 
As  it  disappeared,  it  threw  out  a  volume  of  sparks,  and  left 
a  luminous  track  in  the  sky. — [Philot.  Mag.  Sq^U  1833.] 

AVv  facts  retptding  tht  atmotphert.^^Vto{e9sor  Zimmer- 
man,  of  Giessen,  has  announced  that  he  has  ascertained  that 
all  atmospheric  aqueous  substances,  as  dew,  snow,  rain,  and 
hail,  contain  meteoric  iron  combined  with  nickel.  Rain  also 
usually  contains  salt,  and  a  new  organic  substance  composed 
of  hydrogen,  oxygen,  and  carbon,  to  which  be  has  given  the 
name  of  pystne^-^Philos*  JMotg*] 

Acid  earth  of  Persia^ — ^Lieut.  Col.  Wright  of  the  royal 
engineers,  who  lately  came  over  land  from  India,  brought  a 
small  quantity  of  this  natural  production  frx>m  Persia.  The 
natives  apply  it  to  the  same  uses  that  lemons  and  limes  are 
used  for  elsewhere,  namely,  to  make  their  sherbets,  of  which 
considerable  quantities  are  used,  they  being  prohibited  the 
use  of  wine.  The  acid  earth  is  found  in  sreat  quantities  at 
a  village  called  Daulakie,  in  the  south  of  Persia,  between 
three  and  four  days^  journey  from  Bushire  on  the  Persian 
Gulf. 

Some  analytical  experiments  made  on  a  few  grains  of  it 
by  W.  H.  Pepys,  Esq.  gave  the  following  results. — About 
one-fifth  is  soluble^  by  trituration,  in  boiling  distilled  water. 
The  solution  changes  litmus  paper  and  solution  of  cabbage 
red.  It  yields  copious  precipitates  with  nitrate  and  with 
muriate  of  barytes — ^indicating  the  presence  of  sulphuric 
acid.  The  triple  prussiate  gave  a  strong  blue  precipitate ; 
and  the  sulphur^t  of  ammonia  a  copious  blackish  brown  pre- 
cipitate—proofs  of  the  presence  of  iron.  The  solution,  wnen 
evaporated  nearly  to  dryness,  yielded  crystals,  whkh  by 
their  figure '  and  taste  seemed  to  be  acidulous  sulphate  of 
iron.  The  earthy  matter  was  not  examined, — ^the  principal 
aim  of  the  experiments  being  only  to  ascertain  the  nature  of 
the  free  acid  in  a  product  so  abundant,  where  it  is  found, 
that  it  might  be  taken  up  in  cart-loads.— [Pht7o5.  Mag.! 

J^ew  work  on  Geology. — Dr  Webster  has  nearly  ready  for 
publication.  Elements  of  Geology,  to  be  ilhistrated  by  nume- 
rous diagrams,  sections,  &c. 
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Abt.  XLVI. — BU^aphical  Memoir  of  GnisU  Claude  Louis 
Berthollbt*.    \Edvfu  rkU*  Jour*'] 

The  name  of  M.  BerthoUet  has  been  long  known  in  every 
part  of  Europe,  and  cannot  fail  to  occupy  a  high  place 
among  the  distinguished  chemists  of  the  nineteenth  century* 
He  was  bom  at  Taloire  in  Savoy,  on  the  9th  December, 
1748,  and,  like  his  distinguished  colleague  M.  La  Grange, 
he  was  an  Italian  by  birth  as  well  as  by  education.  After 
having  taken  his  degree  of  Doctor  of  Daedicine  at  the  Uni-> 
versity  of  Turin,  he  went  to  Paris,  where  he  carried  on 
the  medical  profession  with  so  muclx  success,  that  he  was 
nominated  one  of  the  Physicians  of  the  Duke  of  Orleans, 
the  uncle  of  the  reigning  Sovereign.  Notwithstanding  the 
excellence  of  this  appointment,  he  seems  to  have  devoted 
the  greatest  part  of  his  time  to  the  study  of  Chemistry, 
which  soon  became  his  exclusive  occupation* 

The  brilliant  discoveries  which  had  been  made  by  Black, 
Priestley,  Scheele,  and  Cavendish,  formed  the  elements  of 
that  grand  revolution  in  chemistry,  which  was  completed  un- 
der the  direction  of  Lavoisier.  In  this  great  work  the 
French  chemist  was  associated  with  Fourcroy  and  Berthol* 
let,  the  one  distinguished  by  his  eloquence  and  his  powers 
of  illustration,  ana  the  other  by  his  sagacity  and  his  experi- 
mental acquirements.  As  the  limits  of  this  notice  will  not 
permit  us  to  analyse  the  various  memoirs  which  Berthollet 
communicated  to  the  Academy  of  Sciences  and  to  the 
National  Institute,  we  shall  content  ourselves  with  a  general 
view  of  the  discoveries  which  they  contain. 

One  of  the  earliest  and  most  important  subjects  to  which 
Berthollet  directed  his  attention,  was  the  analysis  of  Am- 
monia, the  nature  and  the  proportion  of  the  elements  of 
which  he  determined  with  a  aegree  of  accuracy  which  later 
researches  have  scarcely  been  able  to  improve.  He  re- 
solved the  pure  gas  into  its  elements,  by  making  it  pass  very 
slowly  along  an  i^ited  porcelain  tube,  of  a  small  diame- 
ter,— a  method  which  has  been  more  recently  practised  by 
Gay-Lussac.    In  finding  ammonia  in  the  products  of  animal 


*  For  some  of  the  facts  in  this  hasty  and  imperfect  sketch,  we  hare  been 
indebted  to  a  short  life  of  Count  Berthollet,  by  M.  Anger. 
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substances,  he  was  led  to  consider  the  presence  of  azote  in 
organised  bodies  as  the  distinctive  character  of  animality, 
tod  thus  to  make  an  important  step  in  animal  chemistrr. 
This  valuable  memoir  was  published  among,  those  of  the 
Academy  of  Sciences  for  1785*. 

The  observations  which  Scheele  had  published  on  the 
prussic  acid,. and  its  different  combinations,  though  in  every 
respect  fine  and  interesting,  were  yet  insulated  and  incom- 
plete. M.  Bertholtet  resumed  the  subject  with  peculiar  suc- 
cess, and  recognised  in  it  a  compound  acid,  in  which  oxygen 
did  not  exist.  The  next  researches  of  our  author  related 
to  the  combinations  of  sulphur  with  ])ydrogen  ;  and  though 
the  new  views  which  arose  out  of  this  inquiry  met  with 
considerable  opposition,  yet  they  were  soon  universally 
adopted. 

One  of  the  most  important  discoveries  by  which  M.  Bcr- 
thoUet  is  distinguished,  is  that  of  the  application  of  the  oxy^- 
muriatic  acid  to  the  purposes  of  bleachmg.  This  acid  was 
discovered  by  Scheele,  out  its  properties  were  made  known 
principally  by  the  labours  of  our  author.  The  application 
of  this  acid  to  the  purposes  of  bleaching  was  discovered  by 
Berthollet  about  the  year  1786»  Some  of  his  experiments, 
of  which  he  made  no  secret!,  were  exhibited  to  our  late  dis- 
tinguished countryman  Mr  Watt,  who  immediately  saw  the 
importance  of  the  discovery,  and  some  time  afterwards  ac- 
tually applied  it  in  whitening  600  pieces  of  cloth.  In  the 
beginning  of  the  year  1788,  some  foreigners  attempted  to 
obtain  in  England  a  monopoly  of  this  valuable  process, 
but  their  application  for  a  patent  was  resisted  by  Mr  Watt, 
and  by  Mr  Cooper,  and  the  late  Mr  Henry  of  Manches- 
ter ;  and  the  two  last  of  these  gentlemen  formed  the  first 
establishments  in  which  this  great  discovery  was  first  ap- 
plied on  a  large  scale.  The  great  improvements  in  this 
process,  which  were  subsequently  made  by  our  country- 


*  In  consequence  of  Sir  Humphrey  Dayy  having^  stated  it  as  his  opinloo, 
that  oxygen  was  one  of  the  constituents  of  ammonia,  A.  B.  BerthoUet^  onr 
author^s  onl  j  son,  afterwards  analysed  this  gas,  -and  confirmed  Uie  results 
preyiouslj  obtained  by  his  father.  M.  Berthollet  sen.  had  found  ita  com- 
position to  be  72.5  hydrog^en,  and  27.5  azote,  whereas  his  son  found  the 
oxygen  to  be  75.5,  and  the  azote  24.5.  The  memoir  of  M.  BerthoUet  jun. 
was  read  to  the  Institute  on  the  24th  March,  1808. 

t  The  only  advantage  which  Berthollet  deriyed  from  this  great  dut* 
covery,  was  a  present  of  a  bale  of  cotton-stuffs  bleached  by  his  process 
which  was  sent  to  him  by  an  English  manufacturer.  This  fact  is^tatea 
by  M.  Auger.    It  is  probahle  that  they  were  sent  by  Mr  Watt. 
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ioan  BCr  Teonaiit  of  Glft6|ow,  in  combioinfi;  the  oxymuriatic 
acid  with  Uffle,  aivl  ia  fonoing  a  portable  bleaching  salt, 
by  unitiDg  the  gas  with  dry  quicklimei  have  increased 
Ihe  value,  and  widely  extended  the  utility  of  BerthoUet's 
discovery. 

The  combinations  of  the  oxymuriatic  acid  with  the  alka- 
jlies,  though  equally  interesting  in  a  scientific  point  of  vieW| 
have  not  yet  found  the  same  useful  appUcations.  The  ex- 
perimeats  of  BerthoUet  on  the  oxide  of  ammoniacal  gold, 
made  us  better  acquainted  with  this  dreadful  compound, 
though  its  dfects  are  still  less  fri^tfiil  than  those  of  the  fut 
minatii^  silver,  whkh  he  discovaf^d  soon  after,  wd  which 
explodes  violently,  ev^a  by  the  percussioo  occasioned  by  a 
dr<^  of  water  falling  upon  it. 

In  the  examination  of  these  compounds,  our  author  seeaae 
to  have  been  led  to  those  experiments,  by  which  he  ha$ 
conferred  on  the  art  of  dyeine  as  great  a  benefit  as  that 
which  he  rend^-ed  to  the  kindred  art  of  bleaching.  Hitherto 
that  Imincfa  of  the  useful  arts  consisted  of  the  most  absurd 
receipts,  and  was  founded  upon  the  most  ridiculous  theo- 
ries. Hellot,  Macqueer,  Bancroft,  and  Beronan  had  iur 
deed  begun  to  renovate  the  aart  of  dyeing.  Mr  Keir  and 
Mr  Bancroft  aiq)ear  to  have  been  the  fii^t  who  siu^ested 
(he  true  theory  of  mordants ;  but  it  is  to  BarthoHet  un^* 
doubtedly  that  the  complete  establishment  of  the  theory 
belongs.  ^ 

Upon  the  death  of  Macquea",  BerthoUet  succeeded  him 
in  the  situation  of  superintendant  of  the  arts  connected  with 
chemistry,  and  so  zealously  did  he  devote  himself  to  the  ob- 
jecte  of  tnis  oflice,  that  almost  all  the  papers  which  he  in- 
serted in  the  "  Memoirs  of  the  Academy j^^  in  the  "  Journal  4$ 
Phffeique^^  and  in  the  '^  Anwdes  de  Ownie,^^  relate  jMincipally 
to  the  jM^motion  of  the  chemical  arts.  In  the  year  1 791,  he 
published  his  ^^  Ekmens  de  Paft  de  Teinturier^^  in  one  vol. 
8vo. ;  and  a  second  edition  of  it,  greatly  improved  and  en* 
larged,  was  published  in  1814,  in  3  vols.  4to.  This  treatise 
has  always  neen  regarded  as  a  standard  work,  and,  along 
with  the  practical  processes  of  the  art,  it  contains  the  clear* 
est  theoretical  views  of  the  principles  upon  which  these  pro* 
cesses  depend. 

In  the  year  1T76,  M.  BerthoUet  published  a  separate 
work,  entitled  ^  Ob$ervaticn8  ntr  PAirJ*^  In  1 780,  when  he 
was  only  thvty-two  years  of  age,  he  was  admitted  a  mem* 
^r  of  the  Academy  of  Sciences.  In  1789  he  published  a 
work  under  the  title  of  ^^  Precis  d?une  Theorie  sur  la  JVo- 
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ture  de  PAcUr^  sur  ses  Prt^raJtwiM^  &c«  In  1793,  he  was 
named  one  of  the  Commissioners  of  the  Mint.  In  1794 
he  was  appointed  a  member  of  the  Commission  of  Agri- 
culture and  the  Arts ;  and,  about  the  same  time,  he  was 
chosen  Professor  of  Chemistry  at  the  Polytechnic  School, 
and  also  at  the  Normal  School.  At  the  establishment 
of  the  Institute  in  179d,  he  held  a  prominent  place  in 
the  list  of  this  learned  body ;  and,  in  the  same  year, 
he  published  his  ^  Descrip^on  de  BlanchisfemeM  des  TouesJ^ 

In  consequence  of  the  subjugation  of  Italy  by  the  French 
arms,  Berthollet  and  Monge  were  appointed  deputies  by  the 
Directory,  to  select  those  objects  of  the  arts  and  sciences 
which  ought  to  be  transferred  to  Paris.  In  the  execution  of 
this  task,  General  Bonaparte  became  acquainted  with  their 
zeal  and  knowledge ;  and  such  was  the  high  opinion  which 
he  formed  of  them,  that  he  induced  them  to  accompany  him, 
in  1798,  in  his  unfortunate  expedition  to  Egypt.  In  that 
country  they  distinguished  themselves  by  their  zeal  in  re- 
lieving the  wants  of  the  French  army,  and  by  their  activity 
as  the  leadbg  members  of  the  Institute  whichHonaparte  had 
established  at  Cairo. 

Upon  their  return  to  France,  in  1799,  with  Bonaparte, 
they  were  both  honoured  by  the  First  Consul  with  the  rank 
of  members  of  the  Conservative  Senate,  and  each  ot  them 
was  afterwards  provided  with  a  senatorerie. 

When  the  French  throne  was  re-occupied  by  its  legiti- 
mate Sovereign  in  1814,  Louis  XVIII.  aopointed  Berthollet 
a  member  of  the  Chamber  of  Peers  ;  ana,  from  attachment, 
no  doubt,  to  the  Bourbon  Family,  he  took  no  part  in  the 
Chamber  which  Bonaparte  had  organised,  after  his  return 
from  Elba. 

A  short  time  after  he  returned  from  Egypt,  M.  Berthollet 
took  up  his  residence  at  Arcueil,  a  village  about  three  miles 
south  of  Paris,  where  he  pursued,  in  peaceful  seclusion, 
those  fine  researches  which  adorned  the  close  of  his  philo- 
sophical career.  The  results  of  these  labours  were  given  in 
his  ^^Recherches  mr  les  Lois  de  PAffifiiii^^^  which  appeared 
in  1801,  and  in  his  ^^  Essai  de  Statique  ChimiqiAe^^'^  which  was. 
published  in  1803,  in  3  vols.  8vo*. 


*  Besides  the  works  now  mentioned,  BerthoHet  translated  ^^  KwwuiU 
EtMKjf  on  PhlmHon^^  and  added  notes,  in  which  he  controrerted  the 
qptnions  of  the  £D§^liiii  chemist.  He  was  the  author  also  of  a  preliminary 
dissertation  and  notes,  which  accompanied  Riffaolt^s  translation  of  ^^  Dr 
TkomtwCt  System  of  ChtmUtr^y'*'*  whidi  appeared  at  Paris  in  1806. 
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While  our  author  was  thus  extending  the  boundaries  of 
chemistry,  bj  his  own  immediate  labours,  his  rank  in  society, 
and  his  means  of  liberality,  enabled  him  to  become  an  ac- 
tive patron  of  scientific  men*  At  the  village  of  Arcueil,  dis- 
tinguished as  the  residence  of  that  illustrious  individual  the 
Marquis  Laplace,  Berthollet  established,  in  1806,  the  Sih 
cieiy  of  Arcueil^  which .  met  in  his  own  house,  where  he 
formed  a  cabinet  of  physical  instrumeuts  for  the  use  of  its 
members.  This  Society  consisted  of  the  Marquis  Laplace, 
Coimt  Berthollet,  H.  Biot,  M.  Humboldt,  M.  Thenard,  M. 
DecandoUe,  M.  Ck>llet-Descostils,  A.  B.  Berthollet,  and  Ma- 
ins. They  have  published  three  volumes  of  their  Memoirs, 
entitled  ^  Mimoirts  de  Ph/siqut  et  de  Oiinie  de  la  SocieU 
JPArcueilj^  the  first  of  which  appeared  in  1807,  the  second 
in  1809,  and  the  third  in  1817.  At  the  meetings  of  this 
Society,  which  took  place  every  fifteen  days,  new  and  in- 
teresting experiments  were  repeated,  memoirs  upon  different 
subjects  were  read  by  the  members,  and  each  of  them  was 
charged  with  the  perusal  of  several  ioumals  or  works,  con- 
nected with  the  particular  science  which  he  cultivated,  and 
the  report  upon  these  works  was  communicated  to  the  So- 
ciety. "  Celui  qui  a  con^u,^  says  Berthollet  himself,  "  le 
projet  de  former  cette  reunion,  y  trouve,  en  voyant  appro- 
cber  la  fin  de  sa  carriere,  la  douce  satisfaction  de  contnbuer 
par  cette  pensee,  aux  proeres  des  Sciences  auxquelles  il  s'est 
devout,  beaucoup  plus  efficacement  qu^il  n'auroit  pu  le  faire 
par  les  travaux  qu'il  pent  encore  se  promettre  de  conti- 
nuer." 

This  interesting  association,  kept  together  for  a  while  by 
the  amiable  character,  and  the  eminent  talents  of  its  found- 
er, seems  to  have  speedily  declined,  and  probably  owed  its 
declension  to  that  dreadful  event,  which  deprived  Berthollet 
of  his  only  son,  and  the  association  of  one  of  its  most  emi- 
nent members.  The  death  of  A.  B.  Berthollet,  bjr  his  own 
hands,  could  not  fail  to  throw  a  shade  over  an  institution  so 
closely  associated  with  his  afSicted  family.  The  writer  of 
this  hasty  sketch  had  the  high  satisfaction  of  meeting  with 
Count  Berthollet,  at  the  country-house  of  his  friend  and 
neighbour  the  Marquis  Laplace  at  Arcueil,  and  will  never 
forget  the  intelligence  and  benignity  of  this  interestmg  man. 
The  late  celebrated  Mr  Watt,  with  whom  he  kept  up  a  con- 
stant intercourse,  entertained  for  him  the  purest  firiendship^ 
and  we  have  often  listened  with  delight  to  the  sentiments 
of  respect  and  affection  which  he  always  expressed  for  the 
Frencn  chemist* 
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At  the  advanced  age  of  seventy-fouF,  this  eminent  Ulan 
suffered  much  from  a  number  of  boils,  followed  by  an  ab» 
ficess  of  uncommon  magnitude,  which  occasioned  great  suf- 
fering. A  fever,  however,  which  ensued,  carried  him  oS^ 
after  three  dajs  continuance,  on  the  6th  l>loyember  1822| 
the  same  year  in  which  the  Sciences  were  deprived  of  Her- 
schel,  Haiiy,  and  Delambre»  M«  BerthoUet  left  behind  him 
an  aged  widow,  who  had  devoted  her  Ufe  to  ensure  the  hap* 
piness  and  tranquillity  of  her  husband. 

Although  M.  BerthoUet  had  dedicated  his  Ufe  to  science, 

St  he  had  a  great  taste  for  literature,  and,  like  his  friend 
r  Watt,  he  perused  the  principal  literary  works  of  thi 
day*  From  his  early  life  he  had  a  great  passion  for  the* 
atrical  amusements,  which  continued  to  afford  him  pleasure^ 
even  to  his  latest  years.  M.  BerthoUet  was  a  member 
of  most  of  the  scientific  institutions  of  Europe,  who  were 
proud  to  enrol  such  a  name  in  the  list  of  their  members* 
We  look  forward,  with  high  expectations,  to  the  memo^  of 
his  life,  which  may  soon  be  expected  from  the  eloquent  pen 
of  fiaron  Cuvier. 


Art.  XLVIL— ^n  Account  of  the  Fire  of  St  Elmo.    {E^r 
traded  fr^m  a  Paper  in  the  Ed.  PkiL  Jour.) 

In  the  month  of  June  1808,  passing  from  the  Island  of 
Ivica  to  that  of  Majorca,  on  board  a  Spanish  polacca  ship, 
fitted  as  a  ^cartel,  and  manned  b^  about  thirty  ruffians,  Ge- 
noese, Valencians,  and  Catalonians ;  a  fine  southerly  gale, 
1^  seven  in  the  evening,  brought  us  within  6  or  7  leagues  of 
the  anchorage  in  Palma  Bay.  About  this  time,  te^  sea* 
breeze  failing  us  astern,  was  shortly  succeeded  by  light  and 
baffling  breezes  off  the  land.  No  sooner  had  the  setting  sun 
withdrawn  his  golden  beams  from  the  tops  of  the  bfty  hills, 
which  rise  to  the  westward  of  the  town,  than  a  thick  and 
impenetrable  cloud,  gatherii^  upon  the  summit  of  Mount 
Galaizo,  spread  gradual  darfaiess  on  the  hills  below,  and 
extended  at  length  a  premature  obscurity  along  the  very 
surface  of  the  shore.  About  nme,  the  ship  becalmed,  the 
darkness  was  intense,  and  rendered  still  more  sensible  by 
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the  yellow  fire  that  rieamed  upon  the  horison  to  the  south, 
and  aggravated  bj  me  deep-toned  thunder  which  rolled  at 
intervals  on  the  mountain,  accompanied  by  the  quick  ra- 
pidity of  that  forked  lightning,  whose  eccentric  course,  and . 
dire  effects,  set  all  description  at  defiance.  By  half-past 
nine,  the  hands  were  sent  aloft  to  fiurl  top-gallant-«ails,  and 
reef  the  top-sails,  in  preparation  for  the  threatening  stomu 
When  retiring  to  rest,  a  sudden  cnr  of  St  Elmo  and  St  Ann^ 
was  heard  from  those  aloft,  and  fore  and  aft  the  deck*  An 
interpreter  called  lustily  down  the  hatchway,  that  St  Elmo 
was  on  board,  and  desired  me  to  come  up.  A  few  steps 
were  sufiicient,  and,  to  my  CTeat  surprise,  1  foimd  the  top- 
sail-yards deserted,  the  sans  loose,  and  beating  in  the  in- 
constant breeze,  the  awe-struck  and  religious  mariners, 
bare-headed,  on  their  knees,  with  hands  uplifted,  in  voice 
and  attitude  of  prayer,  in  earnest  and  muttering  devotion  to 
St  Elmo  or  St  Ann,  according  to  the  provincial  nature  of 
their  speech. 

On  observing  the  appearance  of  the  masts,  the  main-top- 
gallant-mast-head,  from  the  truck,  for  three  feet  down,  was 
perfectly  enveloped  in  a  cold  blaze  of  pale  phosphorous-look- 
ing light,  completely  embracing  the  circumference  of  the 
mast,  and  attended  with  a  flitting  or  creeping  motion,  as 
exemplified  experimentally  by  the  application  of  common 
phosphorus  upon  a  board ;  and  the  tore  and  mizen  tofh 
f;allant-mast-heads  exhibited  a  similar  appearance  in  a.  re- 
lative degree. 

This  curious  illumination  continued  with  undiminished 
intensity  for  the  space  of  eight  or  ten  minutes,  when,  becom- 
ing gradually  fainter  and  less  extensive,  it  finally  disappeared, 
after  a  duration  of  not  less  than  half-an-bour.  « 

The  seamen,  in  the  mean  time,  having  finished  their  de- 
votions, and  observing  the  lights  to  remain  stationary,  re- 
turned promptly  to  the  yar£,  and,  under  favour  of  this 
-"  Spirit  of  the  Storm,"  now  quickly  performed  that  duty, 
which,*on  a  critical  conjuncture,  had  been  abandoned,  un- 
der the  influence  of  their  superstition  and  their  fears.  Dur; 
ing  the  prevalence  of  the  lights,  as  well  as  through  the 
remaining  hours  of  night,  the  wind  continued,  except  in 
occasional  pufib,  light  and  variable  ;  and  the  morning  usher- 
ed in  with  a  clear  sky,  a  hgt  sun,  and  a  light  southeriy 
breeze,  which,  in  due  time,  brought  us  safe  to  the  anchor- 
age of  Palma. 

Conversing  with  the  interpreter  on  the  nature  of  this  ex- 
traordinary atmospherical  phenomenon,  he  expressed  his 
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implicit  belief  that  it  was  provided  by  the  immediate  power 
of  St  Elmo,  the  tutelar  deity  of  ^^  those  who  travel  on  the 
vasty  deep,'^  in  regard  to  their  interests  in  a  moment,  of 
sudden  danger  ;  and  used  every  argument  to  persuade  me, 
that  the  present  safety  of  the  ship  was  due  to  the  very 
timeous  and  friendly  mterference  of  this  aerial  demigod ; 
and  that  no  accident  could  possibly  have  happened  to  the 
sails,  while  the  seamen  were  at  prayers,  as  long  as  the  light 
glowed  stationary  on  the  mast.  Had  the  light,  he  con- 
tinued, descended  gradually  from  the  mast-head  to  the  deck^ 
and  from  thence  to  the  kelson,  as  he  had  often  seen  it,  the 
event  would  have  prognosticated  a  gale  of  wind  or  other 
disaster,  and,  according  to  the  depth  of  the  descent,  so 
would  be  the  nature  of  the  evil  to  come.  In  the  present 
instance,  the  lights  gradually  disappeared,  like  the  snuif  of 
a  candle,  and  the  weather  continued  clear  and  fine  for 
several  subsequent  days. 


Art.  XLVU].'--Riflectum8  on  Volcanos.  By  M.  Gat- 
LusSAC.  Read  before  the  Royal  Academ/  of  Sciences  al 
Paris,  Man  19,  1823*.    [Lon.  Phil.  Mag.} 

Before  I  oSet  to  the  public  the  following  observations  on 
volcanos,  a  subject  which  has  so  long  presented  a  wide  field 
for  hypothesis  and  conjecture,  I  ought  to  premise  that  1  am 
not  in  possession  of  all  the  knowledge  necessary  for  its  full 
discussion,  and  that  I  shall  only  t&e  a  brief  and  partial 
view  of  it,  confining  myself  to  certain  questions  upon  which 
chemistry  may  throw  some  light,  and  which  do  not  abso- 
lutely demand  an  acquaintance  with  geology.  The  sub- 
ject IS  however  one  of  considerable  difficulty,  and  one  which 
gives  me  a  claim  on  the  indulgence  of  my  readers. 

Two  hypotheses  may  be  lormed  as  to  the  cause  which 
produces  volcanic  phenomena.  According  to  one  of  these, 
the  earth  remains  m  a  state,  of  incandescence  at  a  certain 
depth  below  the  surface  (a  supposition  strongly  favoured  by 
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the  obfcenr^tioDS  wbkh  have  been  recently  made  on  the  pro- 
jressive  increase  of  temperature  in  mines) ;  and  this  heat  is 
toe  chief,  agent  in  volcanic  phaenomena.  According  to  the 
second  .hypothesis,  the  principal  cause  of  these  phsnome* 
na  is  .a  very  strong  and  as  yei  unncutralized  affinity  exists 
in£  between  certain  substances,  and  capable  of  being 
called  into  action  by  fortuitous  contact,  producing  a  de- 
gree of  heat  su^cient  to  fuse  the  lavas  and  to  raise  them 
to  the  surface  of  the  earth  by  means  of  the  pressure  of 
elastic  fluids. 

According  to  either  of  these  hypotheses,  it  is  absolutely 
necessary  that  the  volcanic  furnaces  should  be  fed  by  sub- 
stances originally  foreign  to  them,  and  which  have  been 
some  bow  or  other  introduced  into  them. 
^  In  fact,  at  those  remote  epochs  which  witnessed  the  great 
catastrophes  of  our  globe, — epochs  at  which  the  temperature 
€(  the  earth  must  have  been  higKer  than  it  now  is,  the 
melted  substances  which  it  contained  consequently  more 
liquid,  the  resistance  of  its  surface  less,  and  the  j>ressure 
exercised  by  elastic  fluids  greater, — all  that  could  be  pro- 
duced was  produced ;  an  eqailibrium  must  have  establbhed 
itself,  the  agitated  mass  must  have  subsided  into  a  state  of 
repose  which  could  no  longer  be  troubled  by  intestine  causes, 
am  which  can  onlv  now  be  disturbed  by  fresh  contact  be- 
tween bodies  accidentally  brought  together,  and  which  were, 
perhaps,  only  added  to  the  mass  of  the  globe  subsequently 
to  the  solidification  of  its  surfape.  ^    • 

Now  the  possibility  of  contact  between  bodies  in  the  inte- 
rior o{  the  earth,  the  ascent  of  lava  to  a  considerable  height 
above  its  surface,  ejections  by  explosion,  and  earthquakes, 
necessarily  imply  that  those  extraneous  substances  which 
penetrate  into  volcanic  furnaces  must  be  clastic  fluids,  or 
rather  liquids  cap^ible  of  producing  clastic  fluids,  either  by 
means  of  heat  which  converts  them  into  vapour,  or  by  am- 
nity  which  sets  at  liberty  some  gaseous  elements.  Accord- 
ing to  analogy,  the  only  two  substances  capable  of  penetrat- 
ing into  the  volcanic  furnaces  in  volumes  sufficiently  large  to 
feed  them,  are  air,  and  water,  or  the  two  together.  Many 
geologists  have  assigned  to  the  air  an  important  office  in  vol- 
canos ;  its  oxygen^  according  to  them,  sustains  their  combus- 
tion :  but  a  very  simple  observation  will  suffice  to  overthrow 
this  opinion  entirely. . 

How,  indeed,  is  it  possible  for  the  air  to  penetrate  into  the 
volcanic  furnaces  when  there  exists  a  pressure  acting  from 
within  towards  the  exterior,  capable  of  raising  liquid  lava,  a 
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body  three  times  as  heaVv  as  water,  to  the  height  of  mord 
than  1000  mitris^  as  at  Vesuvius,  or  even  of  more  than 
3000,  as  is  the  case  in  a  great  ntimber  of  Volcanos  ?  A  {pres- 
sure of  1000  mitrei  of  lava,  equivalent  to  a  pressure  of  3000 
metres  of  water,  or  to  that  of  about  three  hundred  atmos* 
pheres,  necessarily  excludes  the  introduction  of  any  air  what* 
ever  into  volcanos ;  and  as  this  pressure  subsists  for  a  long 
series  of  years,  during  which  the  volcanic  phsanomena  con- 
tinue in  the  utmost  activity,  it  follows  that  the  air  can  hate 
no  share  whatever  in  their  production. 

It  is  moreover  evident,  that  if  the  air  had  a  free  commu- 
nication with  the  volcanic  furnaces,  the  ascent  of  lava,  and 
earthauakes,  would  be  impossible. 

If  the  air  cannot  be  the  cause  of  volcanic  phesnomena,  il 
is  probable,  on  the  contrary,  that  water  is  a  very  important 
agent  in  .them. 

It  can  hardly  be  doubted  that  water  docs  penetrate  into 
volcanic  furnaces.  A  great  eruption  is  invariably  followed 
by  the  escape  of  an  enormous  quantity  of  aqueous  vapour, 
wnich,  being  condensed  by  the  cold  which  prevails  above 
the  summits  of  volcanos,  falls  hgain  in  abundant  rains  ac- 
companied by  terrific  thunder,  as  was  the  case  at  tb« 
famous  eruption  of  Vesuvius  in  1794,  which  destroyed 
Torre  del  Greco.  Aqueous  vapours  and  hydrochloric  gai 
have  also  frequently  been  observed  in  the  daily  ejections  df 
volcanos.  It  is  scarcely  possible  to  conceive  the  forma«- 
tion  df  these  in  the  interior  of  volcanos  without  the  agency 
of  water. 

If  we  admit  that  water  is  one  of  the  principal  agents  in 
volcanos,  we  must  proceed  to  examine  the  real  means  by 
which  it  acts,  upon  either  of  the  hypotheses  we  have  jusi 
laid  down  concerning  the  heat  of  volcanic  furnaces.  If  w% 
suppose,  according  to  the  first  hypothesis,  that  the  earth 
continues  in  a  state  of  incandescence,  at  a  certain  depth  be- 
low its  surface,  it  is  impossible  to  conceive  the  existence  of 
water  at  that  depth  ;  for  the  temperature  of  the  earth  having 
formerly  been  of  necessity  higher,  its  fluidity  greater,  ana 
the  thickness  of  its  solid  crust  less  than  at  the  present  time, 
the  water  must  necessarily  have  disengaged  itself  from  its 
interior  and  have  risen  to  the  surface. 

If  we  wish  therefore  to  give  any  air  of  probability  to  this 
hypothesis,  and  lo  maintain  the  importance  of  water  as  a* 
principal  agent  in  volcanos,  we  must  assume  that  it  pene- 
trated from  the  surface  downwards  to  the  incandescent  strata 
of  the  earth  ;    but  in  order  to  come  to   this  conclusion, 
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ve  must  suppose  that  ic  had  a  free  communication  with 
those  strata,  that  it  gradually  accoutred  heat  before  it 
reached  them,  and  that  the  vapour  it  produced  compress- 
ed by  the  weight  of  its  whole  liquid  column,  obtained  a 
sufficient  elastic  force  to  elevate  the  lavas,  to  produce 
earthquakes,  and  to  cause  all  th^  other  terrible  phaenomena 
of  volcanos* 

.  The  difficulties  obviously  involved  in  these  suppositions, 
and  to  which  many  others  might  be  adiled,  render  the. 
hypothesis  that  the  heat  of  vplcanos  is  to  be  attributed  to 
the  state  of  incandescence  of  the  earth  at  a  certain  depth 
below  the  surface  perfectly  inadmissible.  I  must  further 
remark  that  this  incandescence  is  itself  quite  hypothetic-* 
al ;  and  that,  notwithstanding  the  observations  on  the  in* 
crease  of  temperature  in  mines,  I  regard  it  as  extremely 
doubtful* 

Upon  the  second  hypothesis  which  we  laid  down,  that  the 
principal  cause  of  volcanic  phaenomena  is  a  very  strong  and 
as  yet  unneutralized  affinity  existing  between  certain  sub- 
stances, and  capable  of  being  called  into  action  by  fortuitous 
contact,  it  is  necessary  to  suppose  that  the  water  meets,  in 
the  interior  of  the  earth,  suostances  with  whiph  it  has  an 
affinity  so  strong  as  to  effect  its  decomposition  and  to  disen- 
gage a  considerable  quantity  of  heat. 

Now  the  lavas  ejected  by  volcanos  arc  essentially  com- 
posed of  silica,  alumina,  lime,  soda,  and  oxide  of  iron ; — 
Dodies  which,  being  all  oxides  and  incapable  of  acting  .upon 
li/ater,  cannot  be  supposed  to  have  originally  existed  in  their 

{resent  state  in  volcanos ;  and  from  the  knowledge  which, 
as  been  obtamed  of  the  true  nature  of  these  substances,  by 
the  admirable  discoveries  of  Sir  Humphrey  Davy,  it  is  pro- 
bable that  the  greater  part,  if  not  all  of  them  may  exist  in 
^  metallic  state.  There  is  no  difficulty  in  conceiving  that 
by  their  contact  with  water  they  might  decompose  it,  become 
changed  into  lava,  and  produce  sufficient  heat  to  account  for 
the  greater  part  of  the  volcanic  phaenomena.  But  as  my 
object  is  not  to  construct  a  system,  but,  on  the  contrary,  to 
examine  the  probability  of  the  two  hypotheses  under  con- 
sideration, and  to  direct  the  attention  of  future  observers  to- 
wards those  facts  which  are  most  likely  to  throw  light  upon 
the  causes  of  volcanos,  I  shall  proceed  to  point  out  the  consc^ 
quences  which  must  result  from  the  adoption  of  the  latter  hy- 
pothesis. If  water  be  really  the  agent  which  sustains  the  vol- 
canic fires  by  means  of  its  oxygen,  we  must  admit,  as  a  neces* 
sary  and  very  important  consequence,  that  an  enormous 
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qusiDtitv  of  bydrogto,  eitker  free  or  combniecl  with  someoth^r 
jirinciple,  would  be  disengaged  through  the  craters  of  volca* 
no8«  Nevertheless  it  does  not  appear  that  the  diseneagement 
of  hydrogen  is  very  fi*equent  in  volcanos*  Althougn,  during 
my  residence  at  Naples  in  1805,  with  roy  friends  JM*  Alex- 
ander  de  Humboldt  and '  M«  Leopold  de  Buch,  I  witnessed 
frequent  explosions  of  Vesuvius,  which  threw  up  melted 
lava  to  the  neight  of  more  than  200  mitrts^  I  never  p|er* 
ceived  any  inflmunation  of  hydrogen*  Every  exptonon' 
was  followed  by  columns  (tourbiUans)  of  a  thick  and  Uack 
smoke,  which  must  have  been  ignited  if  they  had  been  com* 
posed  of  hydrogen,  being  traversed  by  bodies  heated  to 
a  temperature  higher  than  was  necessary  to  cause  their  in- 
flammation* 

Hiis  smoke,  the  evklent  cause  of  the  exploakms,  con- 
tained therefore  other  fluids  than  hydrogen,  nut  what  was' 
its  true  nature  ?  If  we  admit  that  it  is  water  which  fin^ 
nishes  oxygen  to  volcanos,  it  will  follow  that,  as  its  hydro*' 
gen  does  not  disengage  itself  in  a  free  state,  it  must  enter 
into  some  combination*  It  cannot  enter  into  any  compound 
inflammable  by  means  of  heat  at  its  contact  witn  the  ur ;  it 
is  however  very  possible  that  it  unites  with  chlorine  to  form 
hydrochloric  aria* 

A  great  many  observations  have  in  fact  been  recently. 
given  to  the  world  on  the  presence  of  this  acid  in  the  va- 
pours of  Vesuvius ;  and,  according  to  that  excellent  observer 
M*  Breislack,  it  is  at  least  as  abundant  in  them  as  sulphu- 
rous acid.  M.  Menard  de  la  Groye  (whose  conclusions 
on  volcanos  I  however  think  too  precipitate  to  be  adopted),' 
and  M.  Monticelli  to  whom  the  publk:  is  indebted  for  some 
excellent  observations  on  Vesuvius,  also  regard  the  pre- 
sence of  hydrochloric  acid  in  its  vapours  as  incontesta- 
ble* I  have  myself  no  longer  any  doubt  on  this  fact,' 
though  during  my  sta^  in  the  neighbourhood  of  Vesuvius 
I  could  never  distinguish  by  the  smell  any  thing  but  sul-' 
phurous  acid;  it  is,  however,  very  possible  that  the  ex- 
traneous substances  mixed  with  the  hydrochloric  acid 
disguised  its  odour. 

It  is  very  much  to  be  wished  that  M.  Monticelli,  who  is 
so  favourably  situated  for  observing  Mount  Vesuvius,  would 
place  some  water,  containing  a  little  potass,  in  open  vessels 
on  difierent  parts  of  this  volcano ;  the  water  would  gradu- 
ally become  charged  with  acid  vapours,  and  after 
time  it  would  be  easy  to  determine  their  nature. 
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If  the  whole  of  the  hydro^  furnished  by  water  to  the 
combustible  suljstances  contained  in  volcanic  furnaces  be- 
comes combined  with  chlorine,  the  Quantity  of  hydrochloric 
add  disengaged  by  volcanos  ougtit  to  be  enormous*  It 
would  then  become  a  matter  of  surprise  that  the  existence 
of  this  acid  had  not  been  observed  sooner.  Besides,  the 
cblorme  must  enter  into  combinatbn  with  the  metals  of  silica, 
alumina,  lime,  and  oxide  of  iron ;  and  in  order  to  explain 
the  high  temperature  of  volcanos,  we  must  suppose  that  the 
contact  of  the  chlorides  of  silicium  and  aluminium  with  water 
produces  a  great  evolution  of  heat.  Such  a  supposition  is 
K>y  no  means  improbable ;  but  even  if  we  admit  it,  we  are 
still  in  want  of  a  great  many  data,  before  we  can  render  its 
application  to  volcanic  phsenomena  satisfactory. 

If  the  combustible  metals  are  not  in  the  state  of  chlorides, 
hydrochloric  acid  is  then  a  secondary  result ;  it  must  pro- 
ceed from  the  action  of  the  water  upon  some  chloride  (pro- 
bably that  of  sodium),  an  action  wnich  is  fiaivoured  by  the 
mutual  aflmity  of  oxides.  M.  Thenard  and  I  have  already 
shown  that  if  perfectly  dry  sea-salt  and  sand  are  both  heated 
red  hot,  no  hydrochloric  acid  is  evolved:  we  found  also 
that  sea-salt  undergoes  no  alteration  from  the  agency  of 
water  alone ;  but  if  aqueous  vapour  is  suffered  to  pass  over 
a  mixture  of  sand  or  of  clay  with  sea-salt,  hydrochloric  acid 
is  immediately  disengaged  in  great  abundance. 

Now  the  piH)duction  of  this  acid  by  the  conjoint  action  of 
water  and  some  oxide  upon  a  chloride,  must  be  very  ire* 
tiuent  in  volcanos.  Lava  contains  chlorides,  since  it  gives 
iLem  out  abundantly  when  it  comes  in  contact  with  the  air. 
MM.  Menticelli  and  Covelli  extracted,  merely  by  repeated 
washingr  with  boiling  water,  more  than  nine  per  cent  of 
sea-salt  from  the  lava  of  Vesuvius  in  1839.  It  is  exhaled 
through  the  mouths  of  volcanos;  for  very  beautiful  crystals 
of  it  are  found  in  the  scorise  covering  incandescent  lava.  If, 
therefore,  lava  comes  in  contact  with  water,  either  in  the 
interior  of  the  volcano,  or  at  the  surface  of  the  earth  by 
means  of  air,  hydrochloric  acid  must  necessarily  be  pro- 
duced. Messrs.  Monticelli  and  Covelli  have  in  fact  ob- 
served the  production  of  acid  vapours  in  crevices  nearly  in- 
candescent ;  but  they  took  them  for  sulphurous  acid.  I  am, 
on  the  contrary,  convinced  that  they  were  essentially  com-» 
posed  of  hydrochloric  acid.  It  is  allowable  to  doubt  the  ac*. 
curacy  of  their  observation,  since  they  have  expressed 
considerable  uncertainty  as  to  th^  nature  of  these  acid  va- 
pours, whether  they  were  sulphurous  or  muriatic. 
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It  is  well  known  that  lava,  especially  when  it  is  sponQr^ 
contains  a  great  deal  of  specular  iron.  In  1 805,  on  inspect-* 
m^y  with  M.  de  Humboldt  and  M.  de  Bucb,  a  gallery 
formed  on  Vesuvius  by  the  lava  of  the  {receding  year, 
which  after  encrusting  the  surface  bad  gradually  siink  be- 
low it^  I  saw  so  great  a  quantity  of  specular  iron,  that  it 
formed  what  I  may  be  allowed  to  call  a  vein :  its  beautiful 
ixucaceous  crystals  covered  the  walls  of  this  gallery,  in 
ivhich  the  temperature  was  stilt  too  high  to  permit  us  to 
stay  long.  Now  the  peroxide  of  iron  being  in  a  high  de^ 
^ee  fixed  at  a  temperature  much  higher  than  that  oi  lava, 
U  is  not  probable  that  it  was  volatUized  in  that  state:  it 
is  very  probable  that  it  was  primitively  in  the  state  of 
chloride* 

I^  indeed,  we  take  potochloride  of  iron  which  has  been 
melted,  and  exi>ose  it  to  a  dull  red  heat  in  a  glass  tube,  and 
then  pass  over  its  surface  a  current  of  steam,  we  shall  ob« 
tain  a  gi*eat  quantity  of  hydrochloric  acid  and  of  hvdroeen 
gas ;  and  black  deutoxide  of  iron,  will  remain  in  the  tube* 
l(^  instead  of  steam,  we  use  dry  oxygen,  we  shall  obtain 
chlorine  and  peroxide  of  iron*  This  experiment  is  easily 
made  by  mixing  chloride  of  iron  with  dry  chlorate  of  potass ; 
at  a  very  moderate  temperature  chlorine  ^lisengages  itself 
in  abundance*  If  we  suffer  a  stream  of  moist  air  to  pass 
over  the  chloride  at  the  temperature  above  mentioned, 
approaching  to  a  red  heat,  we  ootain  chlorine,  hydrochloric 
acK],  and  peroxide  of  iron*  The  effects  observed  with 
perchloride  of  iron  are  the  same*  If  it  be  exposed  to  moisr 
ture,  hydrochloric  acid  is  immediately  obtained,  or  chlorine 
if  it  be  exposed  to  oxygen ;  in  either  case  peroxide  of  iron 
is  formed* 

^  I  can  imagine,  therefore,  that  iron  in  the  state  of  chloride 
exists  in  the  smoke  exhaled  by  volcanos,  or  by  their  lava  at 
its  contact  with  the  air,  and  that  by  means  of  neat,  of  water, 
and  of  .the  oxygen  of  the  air,  it  is  changed  into  peroxide, 
which  collects,  and  assumes  a  crystalline  form  during  pre- 
cipitation* If  we  suffer  a  stream  of  chlorine  at  the  tempe- 
rature of  about  400**  to  pass  over  a  steel  harpsichord-wire, 
the  wire  immediately  becomes  incandescent,  but  not  nearly 
so  soon  as  with  oxygen*  The  perchloride  of  iron  is  very 
Volatile  ;<  it  crystallizes  on  cooling  into  very  small  light 
flakes,  which  instantly  fall  into  deliquescence  on  exposure 
'to  the  air*  It  heats  so  strongly  with  water,  that  I  should 
not  be  surprised,  if,  in  a  large  mass,  and  with  a  propor- 
tional quantity  of  water,  it  should  become  incandesces^.    1 
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make  this  observation  in  order  to  saggest  to  my  re&ders, 
that  if  silicium  and  aluminium  really  existed  in  the  bowek 
of  the  earth  in  the  state  of  chloride,  they  might  produce 
a  much  higher  temperature  upon  coming  in  contact  with 
water,  since  their  affinity  for  oxygen  is  much  greater  than 
that  of  iron. 

^  If,  as  can  hardly  be  doubted,  sulphurous  acid  be  really 
disengaged  from  volcanos,  it  is  very  difficult  to  form  an 
opinion  of  its  true  origin.  Whence  should  it  derive  the  oxy- 
gen necessary  to  its  formation,  unless  it  be  the  result  of  tbe 
decomposition  of  some  sulphates  by  the  action  of  heat ;  and 
of  the  affinity  of  their  bases  for  other  bodies  ?  This  opinion 
appears  to  me  to  be  the  most  probable ;  for  I  cannot  con* 
ceive^  from  what  is  known  of  the  properties  of  sulphur,  that 
it  is  an  agent  in  volcanic  fires. 

Klaproth  and  M.  Vauquelin  have  conjectured  that  the  co- 
tour  ol  basalt  might  be  ascribed  to  carbon ;  but,  to  confute 
this  supposition,  we  need  only  remark,  that  when  a  fusible 
mineral,  even  if  it  contain  less  than  ten  hundredths  of  oxide 
of  iron,  is  heated  to  a  high  temperature  in  a  crucible  made 
bf  clay  and  pounded  charcoal  (crtustt  hrasqut\  a  consi- 
derable quantity  of  iron  is  proauced,  as  Klaproth  has 
shown^  in  the  first  volume  of  bis  Essays*  Messrs  Gueni- 
veau  and  Berthier  assert,  moreover,  that  there  remains  no 
more  than  from  three  to  four  hundredths  of  oxide  of  iron 
in  the  scoriae  of  highly  heated  furnaces.  Now,  as  lava  con- 
tains a  large  proportion  of  iron,  and  as  the  basalt  which  has 
been  analysed  contains  from  fifteen  to  twentv^five  hun- 
dredths of  the  same  substance,  it  is  not  probalile  that  car* 
bon  could  exist  in  the  presence  of  so  large  a  quantity  of 
iron  without  reducing  it*. 

Is  it  not  possible  that  if  hydrogen  be  disengaged  from  vol- 
canos, metallic  iron,  the  oxides  of  which  have  the  property 
of  reducing  at  a  high  temperature,  may  be  found  in  lava  f 
It  is  at  least  certain  that  it  does  not  contain  iron  in  the  state 
of  peroxide  5  for  lava  acts  powerfully  on  a  magnetized 
bar,  and  the  iron  it  contains  appears  to  be  at  tbe  precise 
degree  of  oxidation  which  alone  is  determinable  by  water  ; 
that  is  to  say,  in  the  state  of  deutoxide.  I  have  already 
shown,  that  if  hydrogen  be  mixed  with  many  times  its  vol- 


*  When  these  reflections  were  read  before  the  Academy  of  Sciences, 
M.  VanqueiiB  observed  that  he  had  found  carbon  in  the  ashes  ejected  hf^ 
Um  lait  eruption  of  Vcsnviiu. — Jbm.  d$  Chmn*  Unm*  isiii.  p.  18&« 
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ume  of  a<]ueoq8  vapour,  it  becomes  incapable  of  reducing 
oxides  of  ut>n* 

.  The  necessity  which  appears  to  me  to  exist  for  the  agencj 
of  water  in  volcanic  furnaces,  the  presence  of  some  hun- 
dred parts  of  soda  in  lava,  as  also  of  sea-salt  and  of  several 
other  chlorides,  rendersit  very  probable  that  it  is  sea-water 
which  most  commonlj  penetrates  into  them.  One  objec- 
tion, however^  which  1  ought  not  to  conceal,  presents  itself: 
namely,  that  it  appears  necessarily  to  follow  from  this  sup- 
position, that  the  streams  of  lava  would  escape  through  the 
same  channels  which  had  served  to  convey  the  water,  since 
they  would  experience  a  slighter  resistance  in  them  than  in 
those  through  which  they  are  raised  to  the  surface  of  the 
earth.  It  might  also  be  expected  that  the  elastic  fluids 
formed  in  volcanic  furnaces  before  the  ascent  of  lava  to  the 
surface  of  the  earth,  would  frequently  boil  up  through  those 
same  channels  to  the  surface  of  the  sea.  I  am  not  aware  that 
«uch  a  phaenomenon  has  ever  been  observed,  though  it  is 
veiy  probable  that  the  mcphctes,  so  common  in  volcanic 
countries,  are  produced  by  these  elastic  fluids. 

On  the  other  hand,  we  may  remark  that  the  long  inter- 
vals between  the  eruptions  and  the  state  of  repose  in  which 
volcanos  remain  for  a  ereat  number  of  years,  seem  to  demon- 
strate that  their  fires  become  extinguished,  or  at  least  con- 
siderably deadened ;  the  water  would  then  penetrate  gradu- 
ally by  its  own  pressure  into  imperceptible  fissures  to  a 
^reat  depth  in  the  mterior  of  the  earth,  and  would  accumulate 
in  the  vast  cavities  it  contains.  The  volcanic  fires  would 
afterwards  gradually  revive,  and  the  lava,  after  having  ob- 
structed the  channels  through  which  the  water  penetrated, 
would  rise  to  its  accustomed  vent ;  the  diameter  of  which 
must  continually  increase  by  the  fusion  of  its  coats.  These 
are  mere  conjectures;  but  the  fact  is  certain,  that  water 
does  really  exist  in  volcanic  furnaces. 

It  is  evident  that  the  science  of  volcanos  is  as  yet  involved 
in  much  uncertainty.  Although  there  are  strong  grounds 
for  the  belief  that  the  earth  contams  substances  in  a  hirii 
degree  combustible,  we  are  still  in  want  of  those  precise  ob- 
servations which  might  enable  us  to  appreciate  their  agency 
in  volcanic  phsBnomena.  For  this  purpose  an  accurate 
knowledge  of  the  nature  of  the  vapours  exhaled  by  different 
volcanos  is  requisite;  for  the  cause  which  keeps  them  in 
activity  being  certainly  the  same  in  each,  the  products  com- 
mon to  all  might  lead  to  its  discovery.  All  other  products 
will  be  accidental ;  that  is  to  say,  they  will  be  the  result  of 


Uieactioaof  beat  upon  the  meti  bodies  in  tbe-netghbour- 
faood  of  the  volcanic  furnace. 

.  The  great  number  of  bttmmg<Tolcaiios  spread  over  the 
surface  of  the  earth,  and  the  stiil  greater  number  of  mineral 
masses  which  bear  evident  marks  of  their  ancient  volcanic 
origin,  ought  to  make  us  regard  the  ultimate  or  outermost 
stratum  of  the  earth  as  a  crust  of  scoris,  beneath  which 
exist  a  great  manj  furnaces,  some  of  which  are  cxtin* 
guished,  while,  others  are  rekindled.  It  is  well  calculated 
to  excite  surprise  that  the  earth,  which  has  endured  through 
so  many  ages,  should  still  preserve  an  intestine  force  suf- 
ficient to  heave  up  mountains,  overturn  cities,  and  agitate  its 
whole  mass. 

The  greater  number  of  nwiiDtains,  when  thej  arose  from 
the  heart  of  the  earth,  must  have  left  these  vast  cavities, 
which  would  remain  emptv  unless  filled  by  water.  1  think, 
however,  that  De  Luc  and  many  other  geologists  have  rea- 
Moed  very  erroneously  on  these  cavities,  which  they  imagine 
atretching  out  into  long  galleries,  by  means  of  which  earth- 
quakes are  communicatea  to  a  distance. 
- .  An  earthquake, .  as  Dr  Young  has  very  jusdy  observed, 
is  analogous  to  a  vibration  of  the. air.  .It  is  a  very  strone 
sonorous  undulation,  excited  in  the  solid  mass  of  the  earth 
by  some  commotion  which  communicates  itself  with  the 
•ame  rapidity  with  which  sound  travels.  The  astonishing 
considerations  in  this  great  and  terrible  phenomenon  are, 
the  immense  extent  to  which  it  is  felt^  the  ravages  it  pro- 
docea^  and  the  potency  of  the  cause  to  which  it  must  be  at« 
tributed.  But  sufficient  attention  has  not  been  paid  to  the 
ease  with  which  all  th^  particles  of  a  solid  mass  are  agitated* 
The  shock  produced  hy  the  head  of  a  pin  at  one  end  of  a 
iou^  :beara  causes  a  vibration  through  all  its  fibres,  and  is 
distmctly  transmitted  to  an  attentive  ear  at  the  other  end« 
The  motion  of  a  carriage  on  the  pavement  shakes  vast  edi- 
fices, and  communicates  itself  through  considerable  masses,, 
as  in  the  deep  quarries  under  Paris.  Is  it  therefore  so  as^ 
tonishing  that  a  violent  conunotbn  in  the  bowels  of  the  earth 
should  make  it  tremble  in  a  radius  of  notany  hundreds  of 
leases  ?  In  conformity  with  the  law  of  the  transmission  of 
notion  in  elastic  bodies,  the  extreme  stratum,  finding  no  other 
atrata  to  whkh  to  transmit  its  motion,  makes  an  effort  to  de- 
tach itself  from  the  agitated  mass,  in  the  same  manner  as  in 
9k  row  of  billiard  balls,  the  first  of  which  is  struck,  in  the  dir 
rection  of  contact,  the  last  alone  detaches  itself  and  receives 
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the  motion. .  This  is  the  idea  I  hare  frarmed  of  the  effects  of 
earthquakes  on  the  surface  of  the  globe ;  and  1  should  ex- 
plain their  great  diversity,  bj  also  taking  into  consideration, 
with  M.  de  Humboldt,  the  nature  of  the  soil  and  the  scdu- 
tions  of  continuity  which  it  may  contain. 

In  a  woxd,  earthquakes  are  maly  the  prc^agatioii  of  a 
commotion  through  the  mass  of  the  earth,  and  are  so  far 
from  depending  on  subterranean  cavities,  that  their  extent 
would  be  greater  in  proportion  as  the  earth  was  more 
homogeneous. 


Art*  XLIX. — On  the  notice  country  of  the  Wild  Potata^  touh 
an  Account  of  its  Culture  in  the  Garden  of  the  HorticultUTal 
Society;  ana  Observationa  on  the  Importance  of  obtaining  tm- 
provtd  Varieties  of  the  cultivated  Plant.  By  Joseph  Sa- 
bine, Esq.  F.  R.  S.  &c.     [Horticult.  Trans.] 

The  possession  of  the  plants  of  the  J^Tatioe  WUd  Potato 
has  been  long  a  desideratum,  and  £rom  the  gres^t  importance 
and  extensive  use  of  the  cultivated  root,  the  subject,  of 
course,  became  an  object  of  attention  to  the  Horticultural 
Society.  In  my  communications  with  the  Society's  corres* 
pondents  on.  the  other  side  of  the  Atlantic,  this  was  pointed 
out  as  one  of  the  most  interesting  objects  to  which  their  at- 
tention could  be  directed  \  and  it  Ls  with  no  small  satisfac- 
tion^ that  I  am  able  to  state  that  our  inquiries  have  been  suc- 
cessful. -  ' ' 

Great  doubts  have  existed  as  to  what  parts  of  the  new 
.world  the  natural  habitat  of  the  Solanum  tuberosum,  or  Po^ 
tato,  should  be  assigned;  and  the  question  is  even  now  a 
matter  of  discussion  among  Botanists  of  the  greatest  emi- 
nence. The  vegetable,  in  its  cultivated  state,  was  first 
known  in  this  countrv,  as  the  Potato  of  Virginia ;  I  conceive, 
however,  there  can  be  little  doubt  that  the  plants  which  Sir 
Walter  Raleigh  found  in  that  colony,  and  transferred  to  Ire- 
land, had  been  previously  introducod  there,  from  some  of  the 
Spanish  territories,  in  the  more  southern  parts  of  that  quar- 
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ter  of  the  globe ;  for  had  the  potato  been  a  native  of  any 
district,  now  forming  part  of  the  United  States,  it  would  be- 
fore this  time  have  been  found  and  recognised  by  the  botan- 
nical  collectors  who  have  traversed  and  examined  those 
countries. 

From  the  Baron  de  HumboIdt^s  observations  on  the  pota- 
to  in  Mexico*,  it  seems  certain  that  it  is  not  wild  in  the  south- 
western part  of  North  America ;  nor  is  it  known  otherwise 
than  as  a  garden  plant,  in  any  of  the  West  India  islands. 
Its  existence,  therefore,  remains  to  be  fixed  in  South  Ameri- 
ca, and  it  seems  satisfactorily  iHx>ved,  that  it  is  to  be  found 
both  in  elevated  places  in  the  tropical  regions,  and  in  the 
more  temperate  districts  on  the  western  coasts  of  the  southern 
part  of  that  division  of  the  new  world. 

According  to  Molinat,  it  grows  wild  abundantly  in  the 
fields  of  Chili,  and  in  its  natural  state  is  called  by  the  na- 
tives fiMfg/ta,  producing,  when  uncultivated,  small  and  bitter 
tubers.  The  Baron  de  Humboldt  asserts^,  that  it  is  not  in- 
digenous in  Peru,  nor  on  any  part  of  the  Cordilleras,  situated 
ui^er  the  tropics.     But  this  statement  is  contradicted  by 

«r  Iiambert$,  on  the  authority  of  Don  Jose  Pavon  and  of 
on  Francisco  Zea ;  the  former  of  whom  says,  that  he  and 
his  companions,  Dombey  and  Ruiz,  had  not  only  gathered 
the  Solanum  tuberosum  wild  in  Chili,  but  also  in  Peru,  in  the 
environs  of  Lima ;  and  the  latter  has  assured  Mr  Lambert, 
that  he  had  found  it  growing  in  the  forests,  near  Santa  F^  de 
Bogota.  The  above  account  of  Pavon  is  further  confirmed 
by  the  evidence  of  a  specimen  eathered  by  him  in  Peru,  and 
now  forpiine  a  part  of  the  henbarium  of  Mr  Lambert,  with 
the  name  of  "  Patatas  del  Peru." 

Mr  Lambert,  in  his  communication  to  the  Journal  of  Set" 
mu  and  the  Arts^  which  I  have  referred  to,  supposes  that 
the  wild  potato  is  to  be  found  on  the  eastern,  as  well  as  the 
western  and  northern  sides  of  South  America.  His  opin- 
ion on  this  point,  appears  to  have  been  founded  on  the 
following  circumstances : 

Among  the  specimens  in  the  herbai'ium  formed  by  Com- 
merson,  when  he  accompanied  Bougainville  in  his  voyage 


*  PoHHetU  Eaunjf  vn  the  Ktngdvm  of  Jftw  8pmn     Black^s  Edition,  vol. 
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round  the  w<^ld,  is  one  of  a  Selanunl,  gathered  near  Monte 
Video.  In  the  Supplement  l^  tht  EncychpidU,  (toL  iii*  p^ 
746,y  this  specimen  was  described,  on  the  authority  of  M.  Du- 
nal,  of  Montpelier,  as  belonging  to  a  species  distinct  from  So- 
lanum  tuberosum,  under  the  name  of  Solanum  Commersonii^ 
and  it  was  subsequently  published  by  M*  Dimal,  with  the 
same  name  in  the  Supphment  to  his  Solanorwn  Synopeis^i 
(The  article  from  the  Encyclojpedie  is  given  belowt.)  Mr 
Lambert,  however,  conjecturecT  this  specimen  to  be  that  of 
the  type  of  the  cultivated  potato,  and  was  induced  to  do  so, 
by  information  received  from  Mr  Baldwip,  an  American  bota* 
Hist,  tl^t  he  had  found  the  Solanum  tuberosum  wild,  both 
at  Monte  Video,  and  in  the  vicinity  of  Maldonado,  as  well  as 
from  Captain  Bowles,  who  had  resided  a  considerable  time 
at  Buenos  Ayres,  and  who  had  told  him  that  this  plant  was 
21  common  weed  in  the  gardens  and  neighbourhood  of  Monte 
Video. 

The  above  statements  certainly  confirm  the  existence  of  a 
plant  in  sufficient  abundance,  near  the  shores  6[  the  Rio  do 
la  Plata,  which  Mr  Lambert  identifies  with  Commersoo's 
specimen ;  but  the  proof  that  it  is  the  Solanum  tuberosum, 
in  opposition  to  the  decision  of  Mr  Dunal,  rests  only  on  the 
opinion  of  Dr  Baldwin,  and  Captain  Bowles,  without  the 
usual  satisfactory  evidence  of  specimens^  which  have  not 
been  supplied  by  either  of  these  gentlemen. 

In  order  to  elucidate  the  question  as  much  as  possible,  i 
applied  to  M.  Desfontaines,  Director  of  the  Museum  of  Na? 
tural  History,  in  the  Jardin  du  Rot,  at  Paris,  for  permission 
to  have  a  di*awing  made  of  Commerson^  original  specimen^ 
which  was  deposited  in  the  herbarium  under  his  charge* 
With  a  liberality  and  kindness  which  I  cannot  too  highly 
compliment,  the  entire  specimen  was  without  delay,  trans* 
mitted  to  me.  It  has  much  the  appearance  of  being  in  a 
dwarf  or  stunted  state.    The  label  affixed  to  it  is  thus  de* 
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t  MoreUe  de  C^^inmetaon.  Solanum  Coxnmerionii.  SolaaQm  caul  her- 
bacea,  piloBo ;  foliis  piunatis  sublyratis,  pilosis ;  floribus  corymbosis,  ter- 
mlns^libus ;  pedicellis  articulatis.     Dun.  Suppl.  Sol.  MSS.     * 

Toute  la  plante  est  converte  de  poils  simples :  elle  a  les  plas  grands 
rapports  avec  le  Solanum  tuberoeam ;  eUe  en  diffdre  1^.  par  aes  OeuiUes 
profondement  pinnatifides  comme  ceUe  de  la  Pomme  de  terre,  maia  dont 
les  folioles  sessiles  ne  sont  pas  altemativement  in^galea.  2^.  par  la  foliole 
impaire,  qui  est  tres  nande.  3**.  par  la  coroUe,  qui  est  i  cinq  divisions 
non  a  cinq  angles.     La  racine  de  cette  plante  est  encore  inconnue. 
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scribed :  ^  Biapanis  Tomatea-^^floreg  8unt  paltiduli^^-de  k 
plage  da  pied  di|  mbne  de  Monte  Video  en  Mai,  1767." 
Tbe  siseof  the  bloasom  is  evidently  larger  than  that  of  the 
S*  tuberosum,  under  similar  circumstances ;  the  depth  of  the 
divisions  of  the  flowers,  and  the  larger  proportional  size  of 
the  terminal  leaf,  present  striking  £fferences  from  corres^ 
pondent  parts  of  the  common  potato.  Very  little  hairmess 
18  perceptible  on  the  specimen,  which,  if  it  had  been  taken 
from  a  plant  of  S.  tuberosum,  would  probably  have  been 
much  more  hairy,  as  it  usually  is  when  stuntea.  it  is  also 
somewhat  singular  that  Commerson,  who  could  not  but  know 
the  S.  tuberosum  and  its  various  names,  should  have  affixed, 
that  of  ^  Tomates^  to  his  specimen ;  this  Biakes  it  ahaost 
certain  that  he  did  not  consider  k  to  be  the  potato.  On 
these  grounds  I  have  ventured  to  hesitate  in  concurring  in 
the  opmion  of  Mr  Lambert,  that  we  have  sufficient  evidence 
of  the  growth  of  the  wild  potato  in  the  neighbourhood  of 
the  Rio  de  la  Plata,  k  possibly  may  be  found  there,  but  its 
existence  m  that  pett  of  America  is  not  proved,  since  it 
seems  tolerably  certain  that  Commerson's  plant  is  not  it,  and 
Mr  Lambert  does  not  suppose  that  the  plants  seen  by  his  omt- 
respondent  and  friend,  were  d^erent  from  Commerson's. 

Early  in  the  spring  of  the  present  year,  Mr  Calddeugh, 
who  had  been  some  tune  resident  at  Rio  Janeiro,  in  the  situa- 
tion  of  Secretarv  to  the  British  Minister  at  that  Court,  where 
he  had  been  indefatigable  in  bis  exertions  to  fn^ard  the  ob* 
jects  of  the  H<^cultural  Society,  returned  to  England,  hav- 
ing previonsly  taken  a  journey  across  the  country,  and  visit- 
ed tne  principal  places  on  the  western  coasts  of  South  Ame* 
rica.  Among  many  articles  of  curiosity  which  he  brought 
with  him  were  two  tubers  of  the  wild  potato,  which  he  sent 
to  me  with  the  following  letter : 

Montagiu^Place^  PartrmmSquart,  Fefh  34,  1893. 

Mt  Dxar  Sir, 

It  is  with  no  small  degree  of  pleasure  that  I  am  ena- 
bled to  send  you  some  specimens  of  the  Solanum  tuberoeum, 
or  native  Wild  Potato  of  South  America. 

It  is  found  growing  in  considerable  quantities  in  ravines  in 
the  immediate  neighbourhood  of  Valparaiso,  on  the  western 
side  of  South  America,  in  lat.  34^  S.  The  leaves  and  flow- 
ers of  the  plant  are  similar  in  every  respect,  to  those  culti- 
vated m  England  and  elsewhere,  it  begms  to  flower  in  the 
month  of  October,  the  spring  of  that  climate,  and  is  not  very 
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IMToUfic.  The  roots  are  sniaU  and  of  a  bitterish  taste,  i 
with  red  and  others  with  yellowish  skins.  I  am  inclined  to 
think  that  this  plant  ^ws  on  a  large  extent  of  the  coast, 
for  in  ihe  south  of  Chili  it  is  found,  and  called  by  the  na- 
tives, Maglia^  but  I  cannot  discover  that  it  is  employed  to 
any  purpose* 

1  am  indebted  for  these  specimens  to  an  officer  of  His  Ma* 
jesty's  ship  Owen  Glendower,  who  left  the  country  some  time 
after  me. 

I  am,  my  dear  sir,  ever  sincerely  ypurs, 

ALEXANDER  CALDCLEUGH. 

The  two  tubers  were  exhibited  to  the  Society,  and  a 
drawing  made  of  them  before  they  were  planted.  Had 
there  l^n  a  third,  I  should  have  been  tempted  to  have  satis- 
fied myself  as  to  the  real  flavour,  which  Mr  Caldcleughas 
well  as  Molina,  describes  as  bitter.  They  were  plantM  se- 
parately in  small  pots,  and  speedily  vegetated;  they  grew 
rapidly,  and  were  subsequently  turned  out  into  a  border,  at 
about  two  feet  distance  from  each  other,  when  they  •became 
very  strong  and  luxuriant.  The  blossoms  at  first  were  but 
sparingly  produced,  but  as  the  plants,  were  earthed  up  they 
increased  m  vigour,  and  then  bore  flowers,  abundantly ;  but 
these  were  not  succeeded  by  fruit.  The  flower  was  whiter 
and  differed  in  no  respect  from  those  varieties  of  the  com- 
mon potato  which  have  white  blossoms.  The  leaves  were 
compared  with  specimens  of  several  varieties  of  the  coki- 
vated  potato,  which,  generally,  were  rather  of  a  more  rugose 
and  uneven  surface  above,  and  with  the  veins  stronger  and 
more  conspicuous  below,  but  in  other  respects,  there  was  no 
difference  between  them.  The  pinnulae  wUcfa  grew  on  the 
sides  of  the  petiole,  between  the  pinn®  of  the  kaves,  were 
few,  not  near  so  numerous  as  in  some  varieties  of  the  culti- 
vated potato ;  but  in  specimens  of  other  varieties  that  were 
examined,  their  leaves  were  destitute  of  pinnulse,  so  that  the 
existence  of  these  appendages  does  not  appear  to  be  so  es- 
sential a  characteristic  as  has  been  supposea,  and  as  is  stated 
in  the  Supplement  to  the  Encychpidit. 

The  earth  with  which  the  plants  had  been  moulded  up, 
had  been  applied  in  considerable  quantity,  so  as  to  form  a 
ridge,  the  sioes  of  which  were  full  two  feet  high ;  and  about 
the  month  of  August,  runners  from  the  roots  and  jobts  of 
the  covered  stems,  protruded  themselves  towards  the  surface 
of  the  ridge,  in  great  numbers,  and  when  they  reach^ed  the 
light,  formed  considerable  stems,  bearing  leaves  and  bios- 
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i  BO  that  at  iei^h  the  two  phau  became  one  mass  of 
manj  apparently  different  plants  issuing  from  all  ndes  of 
the  ri(ke*  The  appearance  of  these  runners  in  such  quanti- 
ties induced  a  doubt  as  to  the  identity  of  the  plant  with  our 
common  potato,  which  doubt  was  increased  when  it  was  as- 
certained, that  so  late  as  the  month  of  August,  no  tubers  had 
been  formed  by  the  roots*  The  runners  were,  however,  no 
otherwise  different  from  what  are  f<Mined  by  the  cultivated 
potato  under  ground,  except  that  they  were  more  vigorous, 
as  well  as  more  numerous. 

The  plants  have  recently  been  taken  up,  and  all  doubt  re- 
specting them  is  now  removed ;  they  are  unquestionably  the 
Solamim  tuberosum.  The  principal  stems,  when  extended, 
measured  more  than  seven  leet  in  length ;  the  produce  was 
most  abundant,  above  six  hundred  tubers  were  gathered  from 
the  two  plants;  they  are  of  various  sizes,  a  few  as  large  or 
larger  than  a  pigeon's  egg,  others  as  small  as  the  original 
(mes,  rather  angular,  but  more  globular  than  oblong;  some 
are  white,  others  marked  with  blotches  of  pale  red  or  white. 
The  flavour  of  them  when  boiled  was  exactly  that  of  a 
young  potato. 

The  compost  used  in  moulding  up  the  plants  was  very 
much  saturated  with  manure,  and  to  tliis  circumstance  I  at- 
tribute the  excessive  luxuriance  of  the  nowth  of  the  stems ; 
had  common  garden  mould  been  appUed,  they  would  not 
jnrobably  have  grown  so  stron|;,  and  I  suppose  that  whilst  the 
plants  were  thus  rapidly  makmg  stems  and  leaves,  the  for- 
mation of  the  tubers  was  delayed,  for  the  production  of 
these  has  been  the  work  of  the  latter  part  or  the  season ; 
they  cannot  be  called  fully  ripe,  nor  have  they  attained  the 
sise  which  they  probably  might  have  done  if  they  had  been 
fomaed  earlier. 

They  will,  however,  answer  perfectly  for  the  purpose  of 
reproduction  (or  for  seed  as  it  is  tecnnically  called,)  and 
they  are  in  sufficient  plenty  to  be  subjected  to  treatment 
similar  to  a  common  crop  of  potato.  Iao  result  of  another 
year's  experience  is  necessary  to  enable  us  fully  to  observe 
on-  the  merits  and  value  of  this  new  introduction ;  but  the 
following  changes  already  appear  to  have  attended  its  sub- 
jection to  cultivation;  the  produce  is  most  abundant,  the 
tubers  have  lost  all  the  bitterness  of  flavour  which  is  at- 
tributed to  them  in  the  natural  state,  and  their  size  is  in- 
creased remarkably;  from  all  which  circumstances  I  am 
disposed  to  infer,  that  the  original  cultivators  of  this  vegeta- 
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ble  did  not  exefcise  ehfaer  tntich  art  or  patience  in'tlie  pNH 
duction  of  their  garden  potatoes. 

•  The  increased  growth  of  the  potato,  not  only  in  these 
kiftgdo'nls,  bur  almost  in  every  civilized  part  of  the  globe, 
has  so  added  to  its  importance,  that  any  information  respect- 
ing it  has  become  vahiable ;  the  subject  of  this  communica-* 
tion  may,  therefore,  not  be  without  interest.  With  the  ex- 
ception of  wheat  and  rice,  it  is  now  certainly  the  vegetable 
moBt  employed  as  the  food  of  man ;  and  it  is  probable  that 
the  period  is  at  no  great  distance,  When  its  extensive  use 
will  even  place  it  before  those  which  have  hitherto  been 
considered  the  chief  staples  of  life.  The  effect  of  the  un- 
limited extent  to  which  its  cultivation  may  be  carried,  on  the 
human  race,  must  be  a  subject  of  deep  mterest  to  the  poKfi- 
cal  economist.  The  extension  of  population,  will  be  as  un- 
bounded as  the  production  of  food,  which  is  Capable  of  be- 
ing produced  in  very  small  space,  and  with  great  facility ; 
and  the  increased  number  of  inhabitants  of  the  earth  will 
necessarily  induce  changes,  not  only  in  the  political  systems, 
but  in  all  the  artificial  relations  of  civilizea  life.  How  far 
such  changes  may  conduce  to,  or  increase  the  happiness  of 
mankind,  is  very  problematical ;  more  especially  when  it  is 
considered,  that  since  the  potato,  when  in  cultivation,  is  very 
liable  to  injury  from  casualties  of  season,  and  that  it  is  not 
*  at  present  kftoWn  how  to  keep  it  in  store  for  use  beyond  a 
few  months,  a  general  failure  of  the  year's  crop,  whenever  it 
shall  have  become  the  chief  or  sole  support  of  a  country, 
must  inevitably  lead  to  all  the  misery  of  famine,  more  dread* 
fill  in  proportion  to  the  numbers  exposed  to  its  ravages. 

Unaer  such  circumstances,  and  with  such  a  prospect,  it  is 
surely  a  paramount  duty  of  'those  who  have  the  means  and 

))ower  of  attending  to  the  subject,  to  exert  themselves  in  sc- 
ecting  and  obtaining  varieties  of  potatos,  not  only  with  su- 
perior qualities  in  flavour  and  productiveness,  but  which 
shall  be  less  subject  to  injury  by  changes  of  weather,  when 
in  growth,  and  which  may  possess  the  quality  of  keeping  for 
a  length  of  time,  either  in  their  natural  state,  or  under  the 
operation  of  artificial  treatment.  This  is  one  of  the  objects 
to  which  the  care  and  energies  of  the  Horticultural  Society 
ought  to  be  directed.  Under  its  auspices,  and  by  its  means, 
some  new  kinds  have  been  brought  into  notice,  but  a  wide 
field  of  exertion  is  still  before  it.  With  the  potatos  culti- 
vated in  South  America  at  the  present  time  we  are  very  little 
acquainted ;  there  is  one  especially  which  has  been  he^rd 
of,  but  which  has  not  yet  reachea  us,  known  at  Lima  as 


the  yellow  or  goMen  poCato,  »id  which  is  reported  to  be  far 
mperior  in  flavour  to  any  now  grown  in  Europe* 
.  On  the  subject  of  the  potato  there  is  also  a  point  of  cu- 
-riosity  and  much  interest  open  to  those  who  have  leisure  and 
opportunity  of  conducting  the  investigation*  Several  ac- 
counts of  Its  introduction  into  Europe,  and  especially  into 
Great  Britain  and  Ireland,  are  before  the  public,  differing 
from  each  other^  and  none  exactly  correct;  the  entire  truth 
h  i»'obably  to  be  extracted  from  the  whole,  and  ought  to  be 
supported  by  references  to  the  original  authorities  for  the 
Cerent  &cts*  To  these,  in  order  to  render  the  early  his- 
tory of  the  potato  complete^  an  account  of  its  original  dis- 
covery and  the  observations  made  on  it  by  the  first  and  ear- 
ly visitors  to  the  shores  of  South  America,  should  be  ob<* 
tained ;  and  this  research  would  probably  lead  to  a  detec- 
.tieft.of  the  circumstances  attendina  its  first  introduction  into 
Viri^iay  which  is  at  present  involved  in  obscurity. 


Art.  L. — Account  of  the  Ea^haion  of  a  Steam-Boiler  at  Idh 
chrin  Distiihfy.  by  Robert  Stevenson,  Esq.  F.  R.  S.  E. 
Civil  Engineer.      [Ed.  PkiL  Jour.'] 

The  alarming  accident  which  happened  at  I,iOchrin  Dis- 
tillery, by  the  explosion  of  a  large  steam-boiler  on  the  high 
pressure  principle,  having  created  a  very  considerable  sen- 
sation in  the  public  mind,  Mr  Adie  optician  and  I,  visited  the 
Sot  on  the  following  day,  and  were  kindly  received  by  Mr 
aig,  the  proprietor  of  the  works,  who  freely  communicated 
lo  us  every  information  on  the  subject. 

It  would  be  foreign  to  the  object  of  this  notice,  to  enter 
into  any  detail  regarding  the  extent  of  Lochrin  Distillery ; 
but  I  cannot  omit  observing  how  important  its  operations 
must  be  in  a  public  point  of  view,  especially  to  the  agricul- 
turalist, when  it  is  considered,  that,  in  the  form  of  duties  to 
Government  alone,  the  proprietors  sometimes  pay  Fifteen 
thousand  pounds  Sterling  a  weeky  for  spirits  distilled  from 
grain.  Every  circumstance,  therefore,  connected  with  ope- 
rations of  such  magnitude,  becomes  an  object  of  general 
•concern. 

56 
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•  A  proposition  having  been  made  for  boiling  the  large  stilb 
of  Lochrin  by  means  of  steam  at  a  hiffh  pressure,  to  be  con* 
ducted  through  pipes  into  these  vessete,  as  more  economical 
and  convenient  for  the  works,  than  the  common  furnaces,— 
an  apparatus  was  manuBeictured  bj  the  workmen  belonging 
to  the  distillery,  in  which  no  expense  seems  to  have  D«en 
spared  for  making  the  steam-boiler  as  complete  and  effective 
as  possible.  The  boiler  and  its  appurtenances  be^an^  to 
work  about  the  31st  of  March;  but  had  only  been  m  ope- 
ration about  twelve  days,  when  something  connected  with 
the  mercurial-gauge  for  measurmg  the  intensity  or  pressure 
of  the  steam,  was  observed  to  be  out  of  order.  Before 
the  engineer  could  be  eot  to  examine  and  repair  it,  an  explo- 
sion took  place,  attended  by  circumstances  which  indicate 
the  sudden  production  of  a  force  uncontrollably  great. 

The  boiler  measuried^no  less  than  about  37  feet  in  length, 
3  feet  in  breadth  at  the  bottom,  2  feet  immediately  uraer 
the  top,  and  about  4  feet  in  height ;  and  the  bottom,  forming 
a  semicircle,  rose  into  the  body  pf  the  boiler.  Its  cross-sec- 
tion was  of  a  crescent  form,  a  construction  adopted  with  a  view 
to  the  more  ready  and  beneficial  circulation  of  the  heat  of  the 
furnace.  The  whole  weieht  of  the  boiler  is  said  to  have  been 
about  9  tons ;  of  which  the  top  and  sides  were  estimated  to 
•weigh  about  7  tons.  This  large  proportion  of  7  tons  weight 
was  torn  from  the  bottom  by  the  expansiveforce,  and  thrown 
up  with  such  amazmg  impetus,  that  it  dashed  aside  its  arched 
coverbg  of  brick-work,  penetrated  the  roof  of  the  boiler- 
house,  and,  according  to  the  estimate  of  those  who  witnessed 
thie  scene,  rose  into  the  atmosphere  to  the  height  of  not  less 
-than  70  feet  before  it  began  to  descend.  On  the  south,  the 
boiler-house  was  flanked  by  other  buildings  ;  while  it  was 
free  on  the  north.  Owing  to  this  circumstance,  the  projected 
mass  naturally  r^eived  an  inclination  to  the  northward,  and, 
describing  an  arch  in  its  passage  through  the  air,  it  alighted 
on  the  roof  of  the  great  mash-n(»]se  of  the  distillery,  situate 
at  the  distance  of  150  feet  from  the  boiler-house,  and  in  its 
fall  carried  every  thing  before  it.  Even  the  floor  of  the 
mash-house  was  broken  up,  and  one  side  of  a  large  circular 
mashing-vat  of  cast-iron  was  crushed  in  pieces. 

To  illustrate  the  expansive  force  still  farther,  we  may  ob- 
serve, that  the  boiler  was  constructed  of  malleable  iron 
plates,  three-eighths  of  an  inch  in  thickness,  and  only  8  inches 
m  breadth.  With  a  view  to  bbd  and  strengthen  the  cross- 
section  of  the  boiler,  it  was  set  upon  thirty-six  bars  of  cast- 
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iron,  measuring  6  inches  in  depth,  by  ^  inches  in  thidcness, 
forming  so  many  ties  across  the  semicircular  bottom.  Not- 
withstanding these  precautions,  we  see,  that  the  top  and  sides 
of  this  ponderous  vessel  were  wrested  from  its  bottom ;  and, 
though  weighing  about  7  tons,  as  before  noticed,  were  pro- 
jected into  the  air  about  70  feet,  and  fell  at  the  distance  of 
150  feet.  It  also  deserves  our  particular  notice,  that  the 
bottom,  though  lifted  with  the  top  and  sides  at  least  to  the 
heieht  of  14  or  15  feet,  was  found  deposited  among  the  rub- 
bish merely  on  the  outside  of  the  boiler-house ;  it  was  bent, 
however,  m>m  its  regular  semicircular  form,  into  an  angular 
figure  in  the  reverse  direction ;  the  convex  having  now  be- 
come the  concave  side. 

These  circumstances  strikingly  show  the  invincible  power 
of  the  agents  employed  in  sudi  apparatus,  and  point  out  the 
responsibility  which  unavoidably  attaches^  itself  to  the  em- 
ployment of  steam  at  a  high  pressure,  in  a  manufactory, 
where  numerous  individuals,  and  much  valuable  property, 
are  at  stake.  In  this  case,  the  greatest  anxiety  certainly 
existed  on  the  part  of  the  proprietors,  to  have  recourse  to 
every  proper  precaution ;  yet  an  explosion  took  place,  and 
two  w<H*kmen  who  were  in  attendance  on  the  boiler,  lost 
their  lives.  One  of  the  sufferers  was  found  with  his  head 
cloven  in  two.  The  legs  of  the  other  ihan  were  severed 
from  the  body,  and  found  in  the  boiler-house,  while  the 
body  itself  was  discovered  among  the  rubbish  on  the  outside 
of  the  building.  Among  the  surprising  circumstances,  how- 
ever, which  attended  this  disaster,  it  may  be  noticed,  that 
comparatively  little  damage  was  done,  though  the  promises 
are  every  where  composed  of  inflammable  matters,  and 
crowded  with  people  at  work,,  all  of  whom  escaped  without 
injury,  excepting  .tne  two  unfortunate  individuals  mentioned. 

The  boiler,  in  the  act  of  bursting,  discharged  a  great 
quantity  of  steam  in  the  air,  part  of  which  was  condensed 
upon  the  upper  walls  of  the  adjoining  buildings,  which  still 
appear  as  if  they  had  been  partially  white-washed.  A 
dreadful  noise  was  also  heard  at  a  distance  like  a  clap 
of  thunder ;  though  those  engaged  within  the  premises  do 
not  appear  to  have  been  much  sSarmed  by  the  noise  of  the 
explosion.  It  may  be  added,  that  the  tremor  produced  by 
the  concussion  was  distinctly  felt  at  the  distance  of  a  mile 
from  the  Distillery. 

It  is  now,  perhaps,  impossible  to  ascertain  with  certainty 
how  this  accident  happened ;  but  it  deserves  to  be  remark- 
ed, that  the  sides  and  top  of  the  boiler  were  torn  from  the 
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bottom  horizontally,  in  tlie  direction  <tf  one  of  tlie  rows  of 
rivet-holes,  almost  in  as  regular  a  manaer  as  if  the  Mparatioa 
had  been  made  with  a  sharp  instrument.  We  caneot  help 
thinking,  that  this  boiler  was  pierced  with  a  simerabundance 
of  rivet-holes.  For  the  plates,  which  were  only  8  inches  in 
breadth,  were  made  to  overlap  each  other  4  inches,  and 
then  rivetted  in  such  a  manner,  that  over  the  whole  surface 
o{  the  boiler  only  bands  or  compartments  of  about  4  inches 
in  breadth,  were  left  without  perforations.  These  holes  be* 
ing,  at  the  same  time,  pierced  only  about  one  inch  and  a 
quarter  apart ;  almost  as  much  of  tne  iron  at  the  seams  or 
j<Mnings  was,  by  this  means,  cut  into  rivet-holes  as  was  left 
in  an  entire  state.  We  may  add,  that  if  thn  boiler,  whick 
was  made  with  materiab  of  givat  strength,  had  been  more 
judiciously  put  together  $  if  fewer  rivets  had  been  employed^ 
and  if  the  bars  across  the  bottom,  had  been  rivetted  and  other- 
wbe  strongly  connected  with  the  horns  or  points  of  the  cre8« 
cent  bottom,  it  might  have  resisted  a  much  greater  strain 
than  it  was  calculated  to  sustain. 

In  building  or  constructing  steaih-boilers,  the  work  should 
be  so  laid  out  by  the  artist,  that  the  plates  may  brudc  joint, 
if  wc  may  apply  a  technical  term  in  masonry  to  this  opera* 
lion  ;  or,  in  other  words,  the  {dates  of  which  the  boiler  is  to 
be  formed  should  be  so  arranged,  that  the  end-joint  of  one 

{date  may  fall  into  the  middle  of  the  two  adjoming  plates. 
f  attention  were  paid  to  this  arrangement,  the  plates  of  the 
top  and  bottom  would  form  part  of  the  sides,  and  the  vessel 
would  possess  much  additional  strength,  at  the  expense,  per^ 
haps  of  but  a  little  more  labour.  In  preserving  the  strength 
of  the  plates,  great  attention  should  also  be  paid  to  the  punchy 
ii^  or  perforation  of  the  holes  in  good  cNrder,  that  the  seams 
may  fit  each  other.  The  punch  or  chisel  for  this  purpost^ 
should  be  uniformly  cylindrical,  or  have  as  little  taper  to- 
wards the  point  as  possible ;  so  that  the  fibre  or  texture  of 
the  iron  may  not  be  deranged  in  perforating  the  rivet-holes^ 
When  iron  is  unduly  stretched  in  this  operation,  it  produces 
an  effect  similar  to  what  workmen  term  cold^hoti ;  and  has 
a  direct  tendency  to  lessen  the  strength  of  the  portions  of 
iron  remaining  between  the  holes.  These  holes  ought  alsc^ 
invariably,  to  be  pierced,  so  as  to  run  in  a  zig-zas  or  altera 
nate  direction,  instead  of  being  ranged  in  straight  lines,  as  is 
sometimes  done. 

To  show  still  farther  the  utility  of  these  observations,  let 
us  suppose  that  a  horizontal  section  of  the  boiler  at  Lochrin 


cbntained  3S4  square  inches  of  iron.  .After  mfikiog  evwrjr 
allowance  for  rivet-^ioles  of  the  diameter  of  fths  of  an  rack, 

d orated  at  the  distance  of  about  1  inch  and  ^th  apart,  yfe 
,  fipom  the  aggregate  strength  of  these  portkos  of  ipob^ 
supposing  the  WJbM>le  to  be  in  a  sound  state,  and  aUoving  at 
the  rate  of  27  tons  as  the  force  which  a  square  inch  of  ^Dod 
iron  will  sustain,  that  the  boiler  would  withstand  a  force  of 
about  B74B  tons,  before  it  would  be  toim  asunder.  Inatead 
of  1  inch  and  i^  let  us  suppose  that  the  holes  are  perforated 
at  the  distance  of  2  inches  apart,  and  we  shall  then  find  that 
the  boikr  will  sustain  a  force  equal  to  about  12,724  tons,  or 
equal  to  3976  tons  more.  On  examtniog  the  section  of  ihis 
boiler,  it  will  be  found,  that  its  ^gure  is  not  calculated  to 
give  strength,  unless  the  hams  or  points  of  the  crescent  had 
been  very  strongly  connected  bj  bolts  or  rivets,  to  tike  bars 
crossing  the  arched  bottom*  For  it  is  not  sufficient  to  set  a 
boiler  upon  cast«iron  bars,  and  make  them  simply  to  tcmf 
brace  it  by  wedging  with  iron  at  the  bottom,  without  fixing 
them  with  rivets,  or  bolts ;  neatber  does  it  appear  that  cast 
iron  is  so  suitable  for  this  purpose  as  malleable  iron. , 

In  explaining  the  immediate  cause  of  the  explosion,  it  has 
been  supposed,  that  the  upper  rid^e  oi  the  semicirculur  bot- 
tom of  the  boiler  had  been  allowed  to  get  into  a  state  of  in- 
candescence, when  a  jet  of  water  from  the  feeding-pipe  hav- 
ing (as  is  imagined)  been  incautiously  let  into  the  boiler,  the 
eflect  of  an  additional  supply  of  water  in  this  critical  state 
of  things,  was  to  produce  a  sudden  and  great  quantity  of 
steam,  or  the  extrication  of  gases  of  en<»'mous  volume,  by 
the  decomposition  of  the  water,  by  which  the  boiler,  as  we 
learn,  was  projected  into  the  air  like  a  rocket. 

In  the  firet  trials  of  the  boiler  ai  Lochrtn,  though  wei^iii^ 
«ipwards  of  nine  tons,  it  was  found  to  vibrate  and  move  ki 
its  place  with  the  force  of  the  steam  at  the  rate  of  about  60 
pounds  to  the  scpiare  inch.  The  pressure  was  then,  by  the 
express  orders  of  Messrs  Haig,  reduced  to  40  pounds  upoB 
the  square  inch,  and  one  of  the  safety-valves  with  this  load, 
was  put  under  lock  and  key,  and  the  charge  of  it  given  to 
the  foreman  of  the  works.  In  consequence  of  some  mis- 
management, however,  the  pressure  must  obviously  have 
been  greatly  increased.  If  we  suppose  the  velocity  of  the 
top  and  sides  of  the  boiler  at  the  moment  of  the  explosion, 
to  have  been  -at  the  rate  of  about  80  feet  per  second,  its  im- 
petus in  that  case  had  bee*i  not  less  than  about  730  tons. 
We  here  calculate  the  cast-iron  bars  in  the  usual  way,  though 
it  must  be  recollected  that  this  metal,  when  heated,  loses 
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nrach  of  its  strength.  On  the  whole,  however,  it  is  probable 
that  the  entire  impulse  given  by  the  explosive  force,  coiild 
not  in  this  case  have  been  iess  tnan  3380  tons  on  the  area  of 
the  boiler,  or  about  216  pounds  upon  each  square  inch  of  its 
surface. 

The  working  power  of  steam  in  the  condensing  engines 
upon  Watt  and  Bolton's  principle,  is  now  usualfy  acyust- 
ed  to  a  pressure  of  from  3  to  '5  pounds  upon  the  square 
inch.  But  in  Trevethick's  or  Woolf 's  high  pressure  en- 
gines, where  there  is  no  condensing  apparatus,  it  is  not  unu-- 
sual  to  work  with  upwards  of  80  pounds  on  the  square  inch. 
The  ^eateat  precaution,  therefore,  in  the  application  of  this 
principle,  becomes  necessary  in  the  management  of  the  ap- 
paratus. 

On  the  other  hand,  it  maj  be  proper  to  observe,  that  ac- 
cidents like  this  of  Lochrin,  are  by  no  means  beyond  the 
power  of  remedy.  If  proper  attention  were  paid  to  the  safe- 
ty-valves, and  to  the  obvious  and  simple  indications  of  the 
mercurial  gauge,  and  if  the  firemen  were  re^lar  in  supj^y- 
in^  the  boiler  with  fuel  and  water,  the  nsk  of  explosion 
miffht  with  considerable  certainty  be  avoided. 

Notwithstanding  the  numerous  improvements  upon  the 
steam-engine  which  are  daily  making,  it  is  still  a  uesiderar 
turn  in  the  use  of  the  steam-boiler  to  construct  a  safety-valve, 
which  shall  depend  as  little  as  possible  upon  the  engine-men 
for  the  certainty  of  its  operation.  For  this  purpose,  Mr 
Adie  suggests,  that  a  piece  of  plate-copper  might  be  intro- 
duced into  the  main-hole  of  the  boiler,  the  strength  of  which 
should  be  previously  so  adjusted  that  it  shaU  give  way 
when  the  expansive  force  of  the  steam  exceeds  about  one- 
half  more  than  the  pressure  at  which  it  is  intended  to  be 
wrought.  For  the  greater  safety  of  those  near  the  boiler,  a 
wooden  or  metallic  pipe  might  be  connected  with  this  {date 
or  regulator,  which  should  be  made  to  rise  13  or  14  feet 
abov%  the  boiler.  Although  this  description  of  safety-valve 
would,  perhaps,  when  occasionally  thrown  off,  deprive  us  for 
a  time  of  the  use  of  the  boiler ;  yet  the  object  of  the  greater 
safety  of  persons  in  its  neighbourhood  would  be  attamed.  * 

Since  the  preceding  part  of  this  article  was  read-before  the 
W^nerian  Society,  the  writer  of  it  has  again  visited  the 
ecene  of  the  explosion,  in  company  with  Mr  Neill,  secretary 
to  that  society,  Mr  Bald,  engineer,  and  Mr  Gutzmer,  iron- 
founder  and  engine-maker  ;  when  the  circumstances  of  this 
cUtastrophe  were  again  inquired  into,  though  without  being 
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able  to  come  to  any  very  satisfactory  result  upon  the  imme* 
diate  cause  of  the  accident. 

Upon  .inspecting  <he  boiler,  in  order  to  ascertain  if  it  had 
been  he^ed  to  a  state  of  incandescence,  one, end  of  the  bot- 
tom bore  marks  of  a  brownish  colour,  such  as  iron  generally 
exhibits  when  cooled  from  a  state  of  redness,  while,  at  the 
ojqposite  extremity,  ascertained  to  be  the  end  of  the  boiler 
next  to  the  furnace-door,  part  of  a  leaden  plug,  filling  one  of 
the  rivet-holes,  was  found  unmelted  in  its  place.  This  leaden 
plug  had  been  introduced  with  a  view  more  effectually  to 
guard  against  the  very  accident  which  we  are  now  sup- 
posing to  have  happened,  by  the  bottom  of  the  boiler  ^tting 
red-hot,  and  the  introduction  of  a  jei  of  water  while  it  was 
in  that  state. 

The  circumstance  of  the  leaden  plue  having  been  found 
unaltered  in  its  place  in  the  inside  of  the  bottom  of  the  bbiler, 
seems  to  show  that  the  pert  next  to  the  furnace  door  had 
not  been  in  a  state  of  incandescence,  otherwise  this  plug 
must  have  been  melted  in  the  interior,  as  it  was  either  melt- 
ed or  had  been  broken  off  on  the  exterior  side  of  the  boiler, 
and  disappeared.  But  it  is  possible  that  a  quantity  of  water 
had  remained  in  the  boiler  ai  the  moment  of  the  explosion, 
and  that  the  current  of  air  near  the  furnace  door  had  been 
sufficient  to  prevent  the  inside  part  of  the  plug  from  melting. 
In  a  boiler  37  feet  long,  its  bottom  might  be  so  distorted  by 
the  heat  of  the  furnace,  that  a  small  quantity  of  water  might 
remain  at  one  end,  while  the  other  end  was  heated  to  red* 
ness ;  and  this,  on  the  introduction  of  water,  would  suddenly 
produce  the  extrication  of  gases  sufficient,  by  their  expan- 
sive force,  to  cause  the  explosion. 

It  is  hardly  possible  to  conceive  that  such  violent  and  in- 
stantaneous efiects  could  proceed  from  steam  raised  in  the 
usual  way,  as  there  were  two  safety-valves  in  the  top  of  the 
boiler,  which  were  said  to  have  been  loaded  with  not  more 
than  40  pounds  to  the  square  inch.  It  seems  most  probable, 
therefore,  that  the  immediate  cause  of  this  accident,  was  the 
unduly  heated  state  of  the  end  of  the  boiler  next  to  the  feed- 
ing-pipe. This  is  also  rendered  likely,  from  the  body  of  one 
of  the  unfortunate  sufferers  having  been  found  near  the  posi- 
tion of  this  pipe  after  the  accident,  who  is  supposed  to  have 
been  in  the  act  of  turning  the  cock  when  the  explosion  took 
place.  It  is,  indeed,  hardly  possible  upon  any  other  hypo- 
thesis, to  account  for  the  production  of  a  pressure  of  up- 
wards of  200  pounds  to  the  square  inch,  required  for  tearing 
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iht  beikr  astmder,  ftnd  projecting  about  two-thirds  of  k  into 
the  atm6sphere  to  the  height  of  70  feet. 

Still  it  mu6%  be  allowed,  that  a  considerable  degree  of  un- 
certaintj  hangs  orer  the  cause  of  this  explosioa*  If  the 
valves  were  not  strangely  raisBaanaged,  how  is  it  possible 
that  the  steam  could  be  raised  gradually  .to  Such  a  pressure 
as  was  necessary  to  produce  emcts  equal  to  the  most  yiolent 
results  from  the  explosion  of  gunpowder  ?  On  the  other  hand, 
if  we  suppose  that  the  end  of  the  boiler  next  to  the  pipe  for 
supplving  it  with  water  had  got  into  a  state  of  incandescence, 
and  that  the  fireman  had  suddenly  let  a  quantity  of  water 
into  it,  we  can  thus  account  for  the  extrication  of  gases  ca* 

K bio  of  producing  all  th^  phenomena  which  followed.  The 
iler,  in  the  first  or  experimental  trials,  had  vibrated  in  its 
Elace  with  a  pressiure  of  60  pounds  to  the  square  inch,  as 
efo^  noticea ;  but  the  valves  were  now  loaded  only  with 
40  pounds  to  the  square  inch.  The  probability  therefore  is, 
that  at  the  moment  of  the  explosion,  the  weakest  part  of  the 
boiler  had  dven  way,  before  the  safety-valves,  comparative- 
ly small,  when  considered  in  reference  to  a  boiler  37  feet  in 
length,  could  operate  for  its  relief,  from  the  sudden  and  im- 
mense pressure  applied.  The  safetv-valves,  indeed,  appear 
to  have  performed  their  office,  thoueh  they  were  inadequate 
to  the  intended  purpose.  One  of  them  was  thrown  out  io  a 
great  height,  and  described  a  large  arch,  in  a  direction 
somewhat  different  from  that  of  the  great  mass  of  the  IxMler : 
this  tron-valve,  in  its  fall,  passed  through  the  roof  of  a  dis* 
tant  house,  one  of  the  inmates  of  which  narrowly  escaped 
bemg  killed. 


Art.  LI. — Description  of  the  Great  Bandana  Oallery^  in  the 
Turkejf  Red  Factory  of  Messn  Monteith  and  Co.  at 
Glasgow.    [Jour*  of  the  Koy.  Ins.] 

The  benefits  of  liberal-mindedness  are  nowhere  more 
fully  displayed  than  in  the  modem  advancement  of  our  che- 
mical arts.  A  quarter  of  a  century  ago,  mAnufacturing  che- 
mists were  won/t  to  shroud  their  operations  in  mysterious 
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secrtey,  like  the  craftsmen  of  the  dark  ages,  on  a  supposi- 
tion, usuallv  unfounded,  of  their  being  possessed  of  some 
'Wonder-working  rteipts^  whose  promulgation  would  be  fatal 
to  their  interests.  At  that  period,  the  monied  proprietors  of 
chemical  factories  were  rarely  practical  chemists.  They 
were;  therefore,  obliged  to  place  entire  dependence  in  cer* 
tain  operative  adepts,  whom  they  enga^  at  a  considerable 
salary,  to  conduct  their  processes.  These  persons,  having 
been  previously  employed  as  subordinate  menials  in  some 
similar  manufactory,  had  acquired  a  smattering  notion  of  the 
routine  of  working :  but,  b6in^  entirely  destitute  of  educa- 
tion, and  having  no  general  views  concerning  the  business 
which  they  undertook  to  manage,  they  were  perpetually 
falling  into  difficulties,  and  committing  mistakes  from  time 
to  time  of  the  most  ruinous  description.  Slight  variations  in 
the  qualities  and  state  of  the  materials  employed,  in  the 
mode  of  mixture,  in  the  temperature,  or  duration  of  the  pro- 
cess, occasioned  variations  of  result,  which  they  could  nei- 
ther foresee,  regulate,  nor  counteract ;  and,  though  the  pro- 
fits might  be  considerable  on  a  successful,  operation,  yet 
failures  were  so  frequent  and  so  expensive  as  to  render  the 
business  not  a  little  precarious  and  uncomfortable.  Hence 
,  we  can  understand  why  chemical  manufactories  haVe  un- 
dergone such  vicissitudes  of  fortune, — some  raising  their 
proprietors  to  unexpected  opulence,  others  sinking  tnem  to 
unlooked-for  ruin. 

The  owners  of  chemical  establishments,  becoming  at  length 
impatient  of  the  vassalage  in  which  they  had  beeti  long  held 
by  blundering  and  obstinate  hirelings,  began  to  inquire  into 
the  principles  of  their  peculiar  arts,  and  were  thus  led  to 
cultivate  the  society  of  men  of  science.  They  now,  for  the 
first  time,  learned  that  economy  and  precision  could  be  en- 
sured to  their  processes,  only  by  applying  the  same  scien- 
tific rules  which  medical  censorship,  backed  by  the  authority 
of  law,  had  for  a  considerable  time  introduced  with  the 
happiest  effect  into  the  formerly  mysterious  and  uncertain 
processes  of  pharmacy.  Under  this  conviction,  they  con- 
sulted the  chemical  philosopher  on  their  difficulties  and  dis- 
appointments. Suggestions,  of  greater  or  less  value,  were 
thus  given  and  acted  on,  which  led  to  new  questions  on  the 
part  of  the  manufacturer,  and  new  researches  on  that  of  the 
chemist :  and  thus  an  alliance  began  between  theory  and 
practice,  which  has,  in  a  very  few  years,  carried  several  of 
the  chemical  arts  of  this  country  to  an  extraordinary  pitch 
of  perfection. 

56 
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Inatances  have,  undoubtedly,  occurred  of  chemists  of  i 
reputation  having  siven  delusive  advice  to  the  manufacturer; 
as  we  see  chemical  authors  publish,  as  processes  of  art,  for- 
mula very  disadvantageous  and  even  absurd.  These  mis* 
directions  are  almost  always  to  be  ascribed  either  to  neg- 
lect of  experimenting  with  due  care  on  an  adequate  scale, 
or  superficial  acquaintance  with  the  principles  of  the  sci- 
ence. It  is  very  possible  for  a  person  to  compile  a  dazeling 
series  of  class  experiments  with  grandiloquent  explications, 
without  being  either  a  philosophical  or  a  practical  chemist. 
.  The  league  between  science  and  art,  which  has,  in  this 
country,  been  the  slow  growth  of  necessity,  was  lon^  ago 
effected  in  France,  to  a  c<H\siderable  extent,  by  authority  of 
the  government.  The  illustrious  minister,  Colbert,  frausht 
with  the  most  enlightened  views  of  state  policy,  founded  a 
school  of  science  to  superintend  and  assist  the  dyeing  manu<» 
factories  of  the  kingdom.  From  that  school,  conducted  as  it 
has  been  by  a  succession  of  eminent  philosophers,  have 
emanated  invaluable  researches  on  the  most  beautiful,  but, 
at  the  same  time,  most  intricate,  of  all  the  chemical  arts, — 
researches  to  which  France  owes  much  of  her  eminence  in 
this  very  profitable  branch  of  her  national  industry. 

The  manufactory  of  Messrs  Montei(h  and  Co.  has  been  ^ 
lone  celebrated  in  the  commercial  world  for  the  excellence 
and  beauty  of  its  cotton  fabrics.  The  madder-reds  rival 
iii  brilliancy  and  solidity  any  ever  produced  at  Adrianople ; 
and  the  white  figures,  distributed  over  the  cloth,  surpass, 
in  purity,  elegance,  and  precision  of  outline,  the  original 
Bandana  designs. 

The  opulent  and  enlightened  proprietors  have  been  care- 
fill  to  avail  themselves  of  every  resource  which  the  latest 
improvements  in  chemistry  and  mechanics  could  supply. 
In  this  respect,  their  factory  deserves  to  be  studied  as  a 
school  of  practical  science.  The  permission  now  granted  of 
describing  their  discharging-gallery  is  a  proof  of  their  liber- 
ality, as  well  as  of  the  confitfence  iustly  entertained,  that  the 
capital  and  skill,  now  engaged  in  their  establishment,  are  bet- 
ter securities  for  the  preference  which  their  goods  possess  in' 
the  European  market,  than  the  utmost  mystery  in  conduct- 
ing their  processes. 

Hence  they  have  rarely  refused  to  strangers,  respectable 
for  their  rank  or  science,  permission  to  visit  their  manufac- 
tory, a  favour  which  it  is  impossible  to  enjoy  without  being 
gratified  and  instructed. 

Their  new  arrangement  of  hydrostatic  presses  was  com- 
pleted in  1818,  under  the  direction  of  Mr  George  Ridger, 
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senior,  mani^r  of  the  works.  It  consists  of  sixteen  of 
these  engines  beautifully  constructed,  placed  in  one  range  in 
subdivisions  of  four ;  the  spaces  between  each  set,  serving  as 
passages  to  admit  the  workmen  readily  to  the  back  press. 
Each  subdivision  occupies  twentj-five  feet ;  whence  the 
total  length  of  the  apparatus  is  one  hundred  feet. 

To  each  press  is  attached  a  pair  of  patterns  in  lead,  or 
plaiei  as  they  are  called,  the  manner  of  forming  which  will 
oe  described  in  the  sequel.  One  of  these  plates  is  fixed  to 
the  upper  block  of  the  press,  this  block  is  so  contrived  that 
it  turns  on  a  kind  of  universal  joint,  which  enables  this 
plate  to  apply  more  exactly  to  the  under  plate.  The  latter 
rests  on  the  moveable  part  of  the  press,  commonly  called 
the  iilL  When  this  is  forced  up,  the  two  patterns  close  on 
each  other  very  nicely,  by  means  of  guide-pins  at  the  cor* 
ners,  fitted  with  the  utmost  care. 

The  power  which  impels  this  great  hydrostatic  range  is 
placed  in  a  separate  apartment,  called  the  machinery-room, 
riiis  machinery  consists  of  two  cylinders  of  a  peculiar  con- 
struction, having  cylindric  pistons  accurately  fitted  to  them. 
To  each  of  these  cylinders  three  little  force-pumps,  worked 
by  a  steam-engine,  arc  connected. 

Thfe  piston  of  the  large  cylinder  is  eight  inches  in  diame- 
ter, and  is  loaded  with  a  top-weight  of  five  tons»  This  pis- 
ton can  be  made  to  rise  about  two  feet  through  a  leatner 
stuffing  or  collar.  The  othe^  cylinder  has  a  piston  of  only 
one  inch  in  diameter,  which  is  also  loaded  with  a  top-weight 
of  five  tons.  It  is  capable,  like  the  other,  of  being  raised 
two  feet  through  its  collar. 

Supposing  the  pistons  to  be  at  their  lowest  point,  four  of 
the  six  smaU  force-pumps  are  put  in  action  by  the  steam- 
ensine,  two  of  them  to  raise  the  large  piston,  and  two  the 
litue  one.  In  a  short  time,  so  much  water  is  injected  into 
the  cylinders,  that  the  loaded  pistons  have  arrived  at  their 
highest  points.  They  are  now  ready  for  working  the  hy- 
drostatic discharge-presses,  the  water  pressure  being  con- 
veyed from  one  apartment  to  the  other,  under-ground,  through 
strong  copper  tabes  of  small  calibre. 

Two  valves  are  .attached  to  each  press,  one  opening  a 
communication  between  the  large  prime-cylinder  and  the  cy- 
linder of  the  press,  the  other  between  the  small  prime-cy* 
Under  and  the  press.  The  function  of  the  first  is  simply  to 
lift  the  under-block  of  the  press  into  contact  with  the  upper- 
block  ;  that  of  the  second  is  to  give  the  requisite  compres- 
sion to  the  cloth.  A  third  valve  is  attached  to  the  press,  for 
the  purpose  of  discharging  the  water  from  its  cylinder,  when 
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the  press  is  to  be  relaxed,  Id  order  to  remove  or  draw 
through  the  cloth. 

From  twelve  to  fourteen  pieces  of  cloth,  previously  dved 
Turkey-red,  are  stretched  over  each  other,  as  parallel,  as 
possible,  by  a  particular  machine*  These  parallel  layers, 
are  then  rolled  round  a  wooden  cylinder,  called  by  the 
workmen,  a  drum.  This  cylinder  is  now  placed  in  its  pro- 
per situation  at  the  back  of  the  press.  A  pordon  of  the 
fourteen  layers  of  cloth,  equal  to  the  area  of  the  plates,  is 
next  drawn  through  between  them,  by  hooks  attached  to  the 
two  corners  of  the  webs.  On  opening  the  valve  ccMinected 
with  the  eight  inch  />nme-cryitnc2er,  the  water  enters  the  cy- 
linder of  the  press,  and  instantly  lifts  its  lower-block,  so  as 
to  apply  the  under-plate  with  its  cloth,  close  to  the  upper 
one.  This  valve  is  then  shut,  and  the  other  is  opened.  The 
pressure  of  iive  tons  in  the  one  inch  prime<ylmder^  is  now 
brought  to  bear  on  the  piston  of  the  press,  which  is  eight 
inches  in  diameter.  The  effective  force  here  will,  therefore, 
be  5  tons  X  8'  =  320  tons ;  the  areas  of  cylinders  being  Ip 
each  other,  as  the  squares  of  their  respective  diameters^ 
the  cloth  is,  therefore,  condensed  between  the  leaden  pat- 
tern-plates, with  a  pressure  of  320  tons. 

The  next  step  is,  to  admit  the  blanching  or  discharging 
liquor,  (aqueous  chlorine,  obtained  by  adding  sulphuric  acid 
to  solution  of  chloride  of- lime,)  to  the  cloth.  This  liquor  is 
contained  in  a  larga  cistern,  in  an  adjoining  house,  from  which 
it  is  run  at  pleasure  into  small  lead  cisterns  attached  to  the 
presses;  wnich  cisterns  have  graduated  index  tubes,  for 
regulating  the  quantity  of  liquor  according  to  the  pattern  of 
discharge.  The  stop-cocks  on  the  pipes  and  cisterns  con- 
taining this  liquor,  are  all  made  of  glass. 

From  the  measure-cistern,  the  liquor  is  allowed  to  flow 
into  the  hollows  in  the  upper  lead-plate,  whence  it  descends 
on  the  cloth,  and  percolates  through  it  extracting  in  its  pas- 
sage, the  Turkey-red  dye.  The  liquor  is  finally  conveyed 
into  the  waste-pipe,  from  a  grpove  in  the  under-block.  As 
soon  as  the  chlorine  liquor  has  passed  through,  water  is  ad- 
mitted in  a  similar  manner,  to  wash  away  the  chlorine; 
otherwise  on  relaxing  the  pressure,  the  outline  of  the  figure 
discharged,  would  become  ragged.  The  passage  of  the  dis- 
charged liquor,  as  well  as  of  the  water,  through  the  cloth,  is 
occasionally  aided  by  a  pneumatic  apparatus,  or  blowing 
machine ;  consisting  of  a  large  gasometer,  from  which  air, 
sulyjected  to  a  moderate  pressure,  may  be  allowed  to  issue, 
ana  act  in  the  direction  of  the  liquids,  in  the  folds  of  the 
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cloth*  Bj  an  occasional  twist  of  the  air  stop-cock,  the 
workman  also  caif  ensure  the  equal  distribudon  of  the  dis- 
charging liquor,  over  the  whole  excavations  in  the  upper- 
plate.  When  the  demand  for  goods  is  pressing,  the  air 
afqsaratus  is  much  employed,  as  it  enables  the  workman  to 
double  his  product. 

The  time  requisite  for  completing  the  discharging  process 
in  the  first  press,  is  sufiicient  to  enable  the  other  three  work- 
men  to  put  the  remaining  fifteen  presses  in  play.  The  di$* 
charger  proceeds  now  from  press  to  press,  aamits  the  liqour, 
the  air,  and  the  water ;  and  is  followed  at  a  proper  inter- 
val by  the  assistants  who  relax  the  press,  move  forward 
another  square  of  the  cloth,  and  then  restore  the  pressure. 
Whenever  the  sixteenth  press  has  been  liquored,  &c.,  it  is 
time  to  open  the  first  press.  In  this  routine,  about  ten  mi- 
nutes are  employed;  that  is  224  handkerchiefs  (16  X  14) 
are  discharged  in  ten  minutes.  The  whole  doth  is  drawn 
successively  forward,  to  be  successively  treated  in  the 
above  method. 

When  the  cloth  escapes  from  the  press,  it  is  passed  be- 
tween two  rollers  in  front ;  from  which  it  falls  into  a  trough 
of  water  placed  below.  It  is  finally  carried  off  to  the  waso- 
in^  and  oleaching  department,  where  the  lustre  of  both  the 
wmte  and  the  red  is  considerably  brightened. 

By  the  above  arrangement  of  presses,  1,600  pieces, 
consisting  of  13  yards  each  =  19,200  yards,  are  converted 
into  Bandanas  in  the  space  of  ten  hours,  by  the  labour  of 
four  workmen. 

The  patterns,  or  plates,  which  are  put  into  the  presses  to 
determine  the  white  figures  on  the  cloth,  are  made  of  lead, 
in  the  following  way.  A  trellis  frame  of  cast-iron,  one  inch 
thick,  with  tumed-up  edges,  forming  a  trough  rather  larger 
than  the  intended  lead  pattern,  is  used  as  the  solid  ground- 
work. Into  this  trough,  a  lead  plate  about  one-half  inch 
thick,  is  firmly  put  by  screw-nails  passine  up  from  below.  To 
the  edges  of  tnis  lead  plate,  the  borders  of  the  piece  of 
sheet-lead  are  soldered,  which  covers  the  whole  outer  sur- 
face of  the  hron  frame.  Thus  a  strong  trough  is  formed  one 
inch  deep.  The  upright  border  gives  at  once  great  strength 
to  the  plate,  and  serves  to  confine  the  liquor.  A  thin  sheet 
of  lead  is  now  laid  on  the  thick  lead-plate,  in  the  manner  of 
a  veneer  on  toilette-tables,  and  is  soldered  to  it,  round  the 
edges.  Both  sheets  must  be  made  very  smooth  beforehand, 
by  hammering  them  on  a  smooth  stone  table,  and  then  finish-* 
ing  with  a  plane :  the  surface  of  the  thin  sheet  (now  at- 
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tached,)  is  to  be  covered  with  drawing-paper  pasted  on,  and 
upon  this,  the  pattern  is  drawn.  It  is  now  ready  for  the 
cutter.  The  first  thing,  which  he  does,  is  to  fix  down  with 
brass  pins,  all  the  parts  of  the  pattern,  which  are  to  be  left 
solid*  He  now  proceeds  with  the  little  tools,  generally  used 
by  block-cutters,  which  are  fitted  to  the  difiln^nt  cur\<ttures 
of  the  pattern,  and  he  cuts  perpendicularly  quite  through 
the  thin  sheet :  the  pieces  thus  detached  are  easily  lifted 
out ;  and  thus,  the  channels  are  formed,  which  design  the 
white  figures  on  the  red  cloth.  At  the  bottom  of  the  chan- 
nels, a  suflScient  number  of  small  perforations  are  made 
through  the  thicker  sheet  of  lead,  so  that  the  discharging 
liquor  may  have  free  ingress  and  esress.  Thus,  one  [uate 
is  finished ;  from  which,  an  impression  is  to  be  taken  by 
means  of  printer's  ink,  on  the  paper  pasted  on  another  plate* 
The  impression  is  taken  in  the  hydrostatic  press.  Each 
pair  of  plates  constitutes  a  set,  which  may  be  put  into 
the  presses,  and  removed  at  pleasure. 


AaT.  lAL-^Accouni  of  Captain  StortsMt  Magnetieal  Diicau* 
rw«,  and  of  his  MagnttvmtUr  and  dhronometrical  Compatu 

\Edin.  PkU.  Jour.li 

S^vuiAL  interesting  and  valuable  papers  by  Captain  Scores- 
by,  respecting  magnetism^  having  appeared  in  tne  Transac- 
tions of  our  learned  Societies'^,  we  propose  to  rive  a  con- 
densed account  of  the  principal  discoveries  detailed  in  these 
papers,  in  order  to  bring  into  one  point  of  view  subjects  of 
very  considerable  practical  importance.  In  addition  to  the 
articles  that  are  already  before  the  public  on  this  subject, 
we  have  had  the  opportunity  of  witnessing  some  of  Mr 
Scoresby's  experiments,  and  of  examining  his  magnetieal  ap- 
paratus, and  we  are  therefore  enabled  to  communicate  some 
particulars  that  have  not  hitherto  been  laid  before  the  public. 

Mr  Scoresby's  attention  was  first  directed  to  the  investiga- 
tion of  the  magnetic  laws,  in  consequence  of  a  series  of  ex- 


*  Edinburgh  TVantaetions^  vol.  iz.  p.  343,  353,  and  Phih^ophUti 
Transaetian^^  1822,  p.  241. 
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.mrimento  undertaken  by  him  in  the  yean  1815  and  1817, 
for  determining  the  cause  of  the  ^  deviation  of  the  compass^' 
on  ship-board.  In  trving  the  magnetic  properties  of  diffe* 
rent  masses  of  iron  about  the  ship's  deck,  he  found,  what, 
indeed,  was  long  before  known  to  be  the  fact,  that,  in  the  high 
northern  latitu<ks,  all  rods  of  iron,  in  a  vertical  position,  were 
magnetical,  while  the  same  rods  placed  nearly  horizontal, 
exerted  litde  or  no  influence  on  the  compass*  The  result  of 
his  inquiries  into  the  law  of  the  maenetic  action  was  such  as 
might  have  been  expected,  namely,  that  ferruginous  sub- 
stances became  magnetical  by  position,  the  upper  parts,  as 
respecbi  the  plane  of  the  magnetic  equator  intersecting  them 
through  the  centre  of  gravity,  acquiring  south  polarity,  and 
the  lower  parts  north  polarity.  But  while  this  law  seems 
universally  to  prevail,  it  exhibits  an  apparent  modification 
by  experiment,  in  the  case  of  slender  bars  or  thin  plates  of 
iron ;  for  these  bodies,  when  placed  in  the  magnetic  plane, 
exhibit  no  magnetic  action  on  a  compass ;  because  the  mag- 
netic axis  in  them  corresponding  with  their  shortest  axis,  the 
two  poles  are  so  near  together  that  they  neutralize  each 
other,  with  respect  to  their  effects  upon  the  compass. 

As  the  magnetic  plane  may  be  readily  discovered  by  ex- 
periment, with  slender  bars  of  iron  free  from  permanent 
magnetism,  Mr  Scoresby  constructed  an  instrument,  called  a 
Magnetimetet*,  with  which  the  exact  angle  where  the  polari- 
ty of  iron  disappears  may  be  determined;  and  this  he  finds 
gives  him  the  complement  of  the  dip,  with  such  a  degree  of 
accuracy  as  in  most  respects  to  answer  the  ends  of  a  dipping- 
needle. 

In  using  this  instrument  for  measuring  small  magnetic  at- 
tractions, and  enabling  him  to  present  a  piece  of  iron  to  a  com- 
pass at  different  times  invariably  at  the  same  angle  and  dis- 
tance, he  could  ascertain,  if,  by  any  treatment  to  which  it 
might  in  the  mean  time  have  been  subjected,  any  change  what- 
ever had  taken  place  in  its  state  as  to  magnetism.  He  then 
observed,  that  any  kind  of  mechanical  action  upon  a  bar  of 
iron,  produced  a  change  in  its  magnetical  slate,  which,  on  be« 
ing  fully  investigated,  was  found  to  follow  a  similar  law  as 
that  of  magnetism  of  position,  with  regard  to  the  quality  of 
the  magnetism  produced.    Dr  Gilbert,  indeed,  two  hundred 


*  The  Edinbarg^h  Journal  contaizu  a  plate  and  description  of  thin  ma* 
chine.  We  have  not  copied  them  as  they  do  not  appear  essential  to  the 
nam  lacts  developed  by  the  experiments.    [Ed.  B>  Jour.] 
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jrean  ago,  discovered  that  ixxm,  when  hammered  in  the  mag- 
netic meridian,  became  magnetical,  in  so  far  as,  when  made 
«ed*hot,  and  drawn  out  in  this  position,  to  be  able  to  conform 
itself  to  the  magnetic  north  and  south,  when  floated  by  apiece 
of  cork  upon  the  water.  But  Mr  S.  went  much  farther. 
fie  ascertained,  as  it  was  reasonable  to  expect,  that  a  tiori- 
»>ntal  position  in  the  magnetic  meridian  was  by  no  means 
the  best  position  for  the  development  of  magnetism  by  per- 
cussbn  \  but  that  the  position  of  the  dipping-needle,  given  to 
bars  of  kon,  when  hammered,  produced  the  highest  eflfect. 
A  single  blow  with  a  hammer,  on  a  bar  of  soft  iron,  held 
vertically,  was  found  to  be  capable  of  giving  it  a  strong  mag- 
netic action  on  the  compass,  the  upper  end  becoming  a  south 
pole ;  and  the  lower  a  north  pole ;  and  that,  on  inverting  the 
bar,  another  blow  was  found  sufficient  to  change  the  polarity 
formerly  given  to  it.  But  one  of  the  most  curious  and  im- 
portant effects  of  percussion  observed  by  Mr  S.  was  found 
to  be  this,  that  a  blow,  struck  upon  any  part  of  a  bar  of  iron, 
t^hile  held  in  the  plane  of  the  magnetic  equator,  (which  is 
horizontal  E.  and  W.,  or  with  the  north  end  elevated  about 
19  degrees  above  the  horizontal  in  this  country,)  has  an  in- 
v«riable  tendency  to  destroy  its  magnetic  action,  which  ,it 
generally  does  so  effectually  as  to  prevent  its  exerting  any 
influence  over  a  compass,  when  presented  to  it  in  the  same 
pkne  of  the  magnetic  equator. 

Mr  Scoresby  was  led  to  apply  this  property  to  some  im- 
portant purposes.  Previously  no  oth^  method  was  known 
of  freemg  iron  or  steel  completely  from  maenetism,  but  that 
of  heating  it  red-hot,  and  allowing  it  to  cool  in  a  horizontal 
position  east  and  west.  This  process,  however,  besides  spoil- 
mg  the  surface  of  the  metal,  is  troublesome,  and  seldom  com- 
pletely effectual  in  its  application.  But  the  same  object  is 
accomplished,  in  a  moment,  and  with  infinitely  better  effect, 
by  Mr  Scoresby's  process,  merely  by  a  slight  blow  or  two 
with  a  hammer,  while  the  iron  or  steel  is  held  in  the  mag- 
netic plane,  and  is  equally  applicable  to  very  large  and 
heavy  bars,  which  could  not,  without  great  inconvenience, 
and  a  fire  made  on  purpose,  be  heated  uniformly  to  a  state 
of  ignition. 

Another  application  of  this  discovery,  is  the  correction  of 
the  magnetism  usually  found  in  the  balances  of  chronome- 
ters, which  produces  a  serious  error  in  the  rate  of  some  in- 
struments. Mr  S,  found,  that  any  other  mechanical  action 
on  iron  was  productive  of  magnetism,  as  well  as  that  of  per- 
cussion, though  not  in  an  equal  degree.    Thus,  the  diffe* 
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Tcni  actiODS  of  {finding,  Sik^^  polkhing,  drilling,  tumiDgf 
twisting,  bending,  &c.  were  au  found  to  elicit  magnetic  at- 
mction,  when  performed  in  a  vertical  position,  or  any  posi- 
taon  out  of  the  magnetic  plane ;  but  that  the  same  procesBcs 
were  desiructive  of  polarity,  when  performed  on  a  bar  or 
plate  of  untempered  metal,  when  held  in  the  plane  of  the 
magnetic  equatcHr.  Hence,  the  balances  of  chronometers, 
which  are  usually  formed  principally  of  steel,  become  mag- 
netic in  turning  them  into  form,  perhaps  in  a  vertical  plane,  and 
poiishmg  them  in  a  horizontal  plane ;  but  the  acquisition  of 
magnetism  would  no  doubt  be  prevented,  and  even  destroyed 
if  they  had  previously  obtained  it,  by  performing' these  pro* 
cesses  in  the  plane  of  the  magnetic  equator. 

The  next  branch  of  this  science  to  which  Mr  S.  seems  to 
have  turned  his  attention,  was  the  examination  of  the  laws 
of  percussion,  in  developing  magnetism  in  different  kinds  of 
ferruginous  substances,  the  mvestigation  of  the  best  processes 
for  carrying  the  magnetism  elicited  by  this  means  to  its 
highest  effect,  and  the  application  of  the  results  obtained  to 
useful  and  practical  purposes. 

1.  Mr  Scoresbj^  found  that  soft  steel  received  the  greatest 
degree  of  magnetic  energy  by  percussion.  In  soft  iron  the 
magnetism  was  strong  but  evanescent.  In  hard  steel  c^d 
cast4ron  weak,  but  permanent*  3.  A  bar  of  soft  steel,  6| 
inches  in  length,  J  inch  in  diameta*,  weight  399  grains,  ham- 
ttered  in  a  vertical  position,  while  held  on  a  surface  of  metal 
iBot  ferruginous,  or  even  upon  iron  or  steel,  if  placed  hori- 
zontally, like  the  surface  of  an  anvil,  or  upon  a  mass  of  stone, 
acquired,  after  seventeen  blows,  a  lifting  power  of  64  grains ; 
but  a  repetition  of  the  blows  was  productive  of  no  higher 
eoergy. 

^^  As  magnetism  in  steel  is  more  readily  developed  by 
the  contact  of  magnetizable  substances,  and  particularly  if 
these  substances,  be  already  magnetic,''  it  occurred  to  Mr  S., 
^  that  the  magnetizing  effects  of  percussion  mi^ht  be  great- 
ly increased,  by  hammering  the  steel-bar  with  its  lower 
end  resting  on  the  upper  end  of  a  lar^e  rod  of  iron  or 
toft .  steel,  both  the  masses  being  held  m  a  vertical  po- 
sition ;  and  that,  if  the  rod  were  first  rendered  magnetic 
hy  hammering,  the  effect  on  the  bar  would  probably 
-be  augmented*.''     The    experiments    instituted  to  ascer- 


•  PhU.  Tram.  1822,  p.  245. 
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tain  the  effect  of  such  treatment  full j  proved  thai  these 
opinions  were  correct. 

The  same  soft  steel-bar  that  could  only  be  made  to  lift  61- 
grains  when  hammered  while  resting  upon  a  surface  of  stone 
or  metal  not  ferruginous,  when  hanunered  vertically  upon  a 
parlour  poker,  also  held  erect,  lifted  a  nail  of  88  grains 
weight,  after  twenty-two  blows.  "  When  the  poker  had 
been  previously  hammered  in  a  vertical  position,  an  increase 
of  magnetic  efllect  on  the  bar  was  obtamed,  a  single  blow 
bebg  now  suflScient  to  enable  the  bar  to  lift  about  20  grains  ;^ 
and,  in  one  instance,  ten  blows  produced  a  lifting  power  d 
188  grains  in  the  bar,  being  nearly  one-third  of  its  own 
weight. 

A  single  blow  struck  upon  the  bar  when  held  with  the 
other  end  up,  almost  destroyed  its  magnetism,  and  two  ad- 
ditional blows  changed  its  poles. 

A  difference  of  power  was  found  to  be  obtained  by  using 
bars  of  different  lengths ;  that  is,  there  was  an  increase  m 
attraction  in  bars  of  the  same  diameters,  when  the  lengths 
were  increased. 

2.  In  another  series  of  experiments,  Mr  S.  found,  that 
small  or  slender  bars  ac(}uired  a  much  greater  lifting  power, 
in  proportion  to  their  weight,  than  large  bars.  Thus,  a  piece 
of  a  knitting  needle,  3  inches  long,  and  weighing  38  erains, 
which  was  found  to  be  free  from  magnetism  before  the  ex- 
periment, was  made  to  lift  54  grains,  or  very  nearly  twice 
Its  own  weight,  by  being  repeatedly  hammered,  while  held 
vertically  on  the  top  of  a  kitchen  poker. 

The  quantity  of  magnetism  developed  by  this  process,  Mr 
S.  found  increased  bv  a  frequent  repetition  of  the  experi- 
ment with  the  same  bars.  Though  it  was  necessary  to  use 
the  same  end  downward,  generally  in  the  production  of  the 
highest  effect,  it  did  no  harm  to  knock  the  magnetism  occa- 
sionally out  by  inverting  the  bars.  It  is  necessary  to  ob- 
serve, that,  in  trying  the  lifting  power  of  bars  or  needles  af- 
ter hammering,  the  nails,  which  are  the  most  convenient  to 
be  used  for  this  purpose,  should  have  their  points  filed  smooth 
round,  and  partly  polished ;  otherwise  the  bad  contact  occa- 
sioned by  the  oxide  on  the  point  or  head  of  the  nail,  may 
cause  the  experiment  apparently  to  fail.  With  this  precau- 
tion, there  is  little  doubt  of  any  one  succeeding  in  the  expe- 
riments, using  only  a  hammer,  a  poker  (previously  struck  a 
few  blows  while  held  vertically,)  and  a  piece  of  steel  wire  not 
tempered. 
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.  3«  The  practical  application  of  this  discovery  bjr  Mr  S.^ 
16  the  formation  of  artincial  magnets,  and  the  ready  construc- 
tion of  a  compass,  without  the  use  of  a  magnet,  at  sea. 

**  Such  a  high  degree  of  magnetic  energy,  says  he,  being 
obtained  by  a  process  so  simple,  it  suggested  a  ready  means 
of  making  magnets,  without  tne  use  of  any  magnetized  sub- 
stance whatever,  and  of  giving  polarity  to  needles,  so  as  to 
render  them  capable  of  answering  the  purpose  of  compasses, 
in  an  instant.  This  application  of  the  process  induces  me 
to  be  more  explicit  on  this  incidental  subject^  because  of  its 
importance  to  seafaring  persons.  There  are  instances  on 
record,  of  the  compasses  of  ships  being  spoiled  by  light- 
ning* :  The  above  process  would  enable  the  navigator  to  re* 
store  sufficient  polarity  for  the  guidance  of  his  ship,  m  a  few 
seconds*  And,  in  cases  of  vessels  foundering  at  sea,  or  be- 
ing destroyed  by  fire  or  lightning,  in  which  the  crew  are 
compelled  to  take  refuge  in  the  boats  at  a  mementos  warning, 
and  without  having  time  to  secure  a  compass,  (a  case  which 
has  occurred  hunifreds  of  times,)  the  same  process  might  ena- 
ble the  distressed  voyagers  to  give  polarity  tq  the  blade  of  a 
penknife,  or  the  limb  of  a  pair  of  scissors,  or  even  to  an  iron 
nail,  which  would  probably  be  sufficient,  when  suspended 
b^  a  thread,  to  guide  them  m  their  course  through  their  pe- 
rilous navigation.^' 

.  We  have  seen  Mr  Scoresby's  experiment  illustrative  of 
the  practicability  of  this.  He  used  a  small  bar  of  soft  steel, 
with  a  hole  drilled  two-thirds  through  it,  so  as  to  be  capable 


.  •  In  the  Philoiophical  Transactions  (vol.  xi.  p.  64X,)  is  an  account  of  a 
stroke  of  iig^htning  received  on  a  yessel  in  the  parallel  of  Bermadas,  whidi 
carried  away  the  foremast,  split  some  of  the  sails,  and  damaeed  the  ri^ 
1^1^ :  and,  in  addition  to  these  extraordinary  effects,  it  inverted  the  polari^ 
ty  of  the  compass,  so  that  the  north  point  became  directed  towards  the 
fouth.  This  induced  the  navigators,  who  were  not  aware  of  the  change, 
to  steer  back  again,  supposing  that  the  wind  had  shifted ;  and  it  was  not 
until  they  were  accidentally  set  right  by  another  ship,  that  they  discover- 
ed the  truth. 

Another  circumstance  a  good  deal  similar  to  this,  also  mentioned  in  the 
Philosophical  Transactions,  occurred  in  the  year  1748—9,  on  the  9th  of 
January.  The  ship  Dover,  on  its  way  from  New-Tork  to  London,  was 
fltmck  by  ligfatninf  during  a  fierce  storm,  which  waj  encountered  in  the 
latitude  of  47^  30^N.  and  longitude  22*>  15'  W.  On  receiving  the  shock, 
the  captain,  and  most  of  the  crew,  were  for  a  while  disabled  in  their  limbs. 
or  by  blindness, — ^the  main-mast  was  almost  perforated, — ^the  upper  and 
lower  decks  and  quick  work  were  stove,— the  cabins,  bulk-heads,  and  one 
of  the  main  lodging-knees  of  the  beams  were  started  or  drove  down :  and, 
among  several  other  singular  circumstances,  the  magnetism  of  all  the  com- 
passes (four  in  number)  was  destroyed,  or  the  poles  inverted. 
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of  tui^iag  on  the  point  of  a  needle.  '  One  blow  with  a  ham- 
mer when  it  was  oeld  verticall j  on  a  poker,  gave  it  -soch^ 
magnetic  energy,  that  it  traversed  with  great  celerity. 

*'*'  Being  desirous,  says  he,  of  applying  the  process  to  the 
construction  of  powerful  artificial  magnets,  I  pepared,  witif 
the  assistance  of  the  armourer  on  board,  six  bam  ^  soft 
steel,  and  bars  properly  tempered,  suitable  for  a  1  vge  com-: 
pound  magnet.  Ttie  soft  steel  bars  were  nearly  e^ht  inches 
long,  half  an  inch  broad,  and  a  sixth  of  an  inch  thidc.  The 
bars  for  the  compound  magnet,  seven  in  number,  which  were 
of  the  horse-shoe  form,  were  each  two  feet  long  before  thev 
were  curved,  and  eleven  inches  from  the  crown  to  the  end,^ 
when  finished,  one  inch  broad,  and  three-eighths  thick.^ 
These  bars  were  combined  by  three  pins  passing  tbrougb 
the  whole,  and  screwing  into  the  last ;  and  any  number  of 
them  could  be  united  into  one  magnet,  by  means  of  a  spare 
set  of  pins  screwed  throughout  their  length,  and  furnished 
with  nuts.  In  addition  to  these  bars,  &c.  I  provided  sepa- 
rate feeders  or  conductors  of  soft  iron,  suitable  for  connect* 
ing  the  poles  of  each  of  the  bars  of  the  compound  magnet, 
and  also  another  conductor,  fitted  to  the  whole  when  com^ 
bined.  With  this  apparatus,  I  proceeded  to  give  the  mag- 
netic virtue  as  follows* 

^'  I  took  a  rod  of  soft  steel,  which  I  considered  better  than  a 
poker,  and  hammered  it  for  a  minute  or  two^  while  held  ver- 
tically upon  a  large  bar  of  soft  iron  in  the  same  position; 
This  eave  considerable  magnetism  to  the  steel-rod.  On  the 
top  of  this,  I  then  hammered  each  of  the  six  bars  of  soft 
steel,  until  the  accession  of  lifting  power  ceased.  Then  fix- 
ing two  of  them  on  a  board,  witn  their  different  poles  oppo- 
site, and  formed,  by  a  feeder  at  each  end,  into  a  parallelo- 
gram, I  rubbed  these,  after  the  manner  of  Canton*,  by  meana 
of  the  other  four  bars,  and  found  their  magnetism  greatlj! 
augmented.  The  other  four  bars  were  operated  upon  in 
pairs,  in  a  similar  way,  those  already  strengthened  being 
used  for  strengthening  the  others,  and  each  pair  being  suc- 
cessively changed,  until  all  the  bars  were  found  to  be  mag- 
netized to  saturation.  A  pair  of  them  now  possessed  a  lifting 
power  of  two  pounds  and  a  half. 

^  The  next  step  was  to  touch  the  bars  intended  for  the 
compound  magnet,  by  means  of  these  six  bars  now  mag- 
netized.   For  this  purpose,  the  six  bars  were   combing 


•  See  Phil,  Trtmt.y  vol.  zlyii.  p.  31. 
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into  two  magnets,  by  tying  tlireeof  them  together,  with  simi- 
lar poles  in  contact ;  these  two  were  then  placed,  with  oppo« 
site  poles,  in  c<H»iection,  and  tied  together  at  one  end,  but 
separated  about  the  third  of  an  inch  at  the  other,  so  as  to 
form  one  ccMnpound  magnet,  and  a  conductor  was  kept 
constantly  applied  to  the  open  end  of  it,  when  not  in  use,  to 
pieserve  the  power  from  being  lost.  One  of  the  ba]%  of  the 
norse-shoe  magnet,  with  a  conductor  placed  across  the  poles, 
was  BOW  plac^  on  a  board,  in  a  groove  cut  out  so  as  to  bold 
it  faai  unoer  the  operation.  The  straight  bar  magnet  was 
then  placed  erect  on  the  middle  of  it,  with  the  separated 
poles  downward,  and  rubbed  a^nst  the  horse-shoe  bar, 
from  the  middle  to  one  of  its  poles,  until  the  north  pole  of 
the  one  was  in  connection  with  the  pole  intended  to  become 
south  of  the  other ;  from  thence  it  was  rubbed  back  again, 
with  the  south  pole  of  the  magnet  in  advance,  as  far  as  the 
other  extremity,  or  that  intended  for  the  north  pole  of  the 
horse-shoe  bar.  Two  or  three  strokes  of  this  kind  being 
made  from  end  to  end  of  the  bar,  on  each  side  of  it,  the 
north  and  south  poles  of  the  magnet  being  always  directed 
to  the  south  and  north  poles  of  the  bar  respectively,  the  mag- 
net was  slipped  sidewavs  off,  when  at  the  pole  of  the  bar, 
and  the  bar  was  found  to  have  acquired  such  a  magnetic 
power  as  to  enable  it  to  sustain  a  weiffht  of  several  ounces, 
hm^  from  the  conductor.  Each  of  the  bars  of  the  horse- 
shoe magnet  was  treated  this  way  in  succession,  and  then 
the  first  five  bars  of  the  magnet  being  combined  by  the 
screws,  w<H*e  employed  in  the  same  way  as  the  soft  steel 
magnet  had  been  used,  for  increasing  the  power  of  the  sixth 
and  seventh  bars,  by  which  they  were  rendered  capable  of 
carrying  above  two  pounds  weight  each.  These  were  then 
substituted,  in  the  combined  magnet,  for  the  fourth  and  fifth 
bars,  while  the  latter  underwent  the  touch  of  the  other  five 
in  combination ;  and,  in  their  turn,  the  second  and  third,  and 
then  the  seventh  and  first,  were  subjected  to  a  similar  treat- 
ment. After  these  operations,  which  occupied  forty-three 
minutes,  the  compound  magnet,  with  all  the  seven  bars  in 
connection,  lifted  ten  pounds.  After  a  second  series  of  the 
same  kind  of  manipulations,  five  of  the  bars  in  combination, 
carried  fifteen  pounds ;  and,  after  a  third  series,  eighteen 
pounds ;  but  as,  on  trying  a  fifth  series,  little  augmentation 
took  place,  the  process  was  discontinued. 

^  The  whole  of  the  operations,  from  beginning  to  end,  occifr- 
pied  above  four  hours ;  but,  as  I  generally  ruboed  each  bar 
with  twelve  strokes  on  each  side,  instead  of  one  or  (wo. 


454  Scoreshf^s  MagneHcal  Experiments* 

which  I  afterwards  found  sufficient ;  and,  in  other  parts  of 
the  process,  spent  a  great  deal  of  time  and  labour  which 
turned  to  no  account ;  1  doubt  not  but  the  whole  might  have 
beoi  completed,  beginning  without  the  smallest  perceptible 
magnetism,  and  ending  with  a*  lifting  power  of  twenty  or 
thirty  pounds,  in  the  space  of  two  hours,  w  less*. 

^^  As  steel  does  not  receive,  immediately  on  being  touched, 
the  full  degree  of  ma^etic  energy  of  which  it  is  susceptible, 
a  conductor  was  applied  to  the  magnet  now  formed ;  and  it 
was  laid  aside,  with  the  view  of  augmenting  its  power  on  a 
subsequent  occasion!.'' 

The  errors  produced  in  the  rates  of  chronometers,  by  the 
magnetism  of  their  balances,  a  subject  of  great  consequence 
to  navigators,  has  occupied  a  good  deal  of  the  attention  of 
Cstptain  Scoresby. 

It  has  long  been  known  that  when  chronometers  are  taken 
to  sea,  a  change  is^  generally  found  to  take  place  in  the  rale 
determined  on  shore. 

^  This  change  of  rate,''  says  Mr  Scoresby,  "'  that  had 
usually  been  supposed  to  arise  from  the  motion  of  the  ship, 
has  recently  been  attributed,  by  Mr  Fisher,  who  accompe* 
nied  Captam  Buchan  in  his  Voyage  towards  the  North  Pok 
in  the  year  18t8,  ^  to  the  magnetic  action  exerted  by  the 
iron  in  the  ship  upon  the  inner  rim  of  the  chronometers 
balance,  which  is  composed  of  steeL'  I  apprehend,  how- 
ever, that  it  will  be  verv  easy  to  show,  that,  although  the 
alteration  of  rate  may  be,  and  most  probably  is,  owin^  to 
magnetism,  yet  the  magnetic  action  of  the  iron  in  the  ship, 
excepting  in  cases  where  chronometers  are  placed  in  imme- 
diate contact  with  large  masses  of  iron,  can  contribute  but  in 
a  very  small  degree  to  the  error  in  question.  For,  in  the 
same  proportion  as  the  magnetism  of  the  earth,  or  the  di- 
rective force  on  the  compass-needle,  exceeds  the  magnetism 
of  the  ship,  or  the  deviating  force,  the  influence  of  terrestrial 
magnetism  on  the  chronometer,  must,  I  conceive,  exceed 
that  influence  exerted  by  the  iron  in  the  ship  on  the  chro- 


.  •  *  ^^  Canton,  it  is  weU  known,  produced  ma^etf  by  meam  of  a  poker 
and  tonp,  with  bars  of  soft  steel.  His  process  bein^  fully  stated  in  the 
Philosophical  Transactions,  some  of  the  abore  details  would  perhaps  be 
anticipated  by  the  reader;  but  they  may  not  be  uninteresting  to  those 
who  are  little  acquainted  with  the  subject,  especially  as  the  fundamental 
process  is  original,  and  much  more  ready  and  eflicient,  I  ai^rehend,  than 
that  of  Canton,  one  blow  with  a  hammer  being  capable  of  developing  as 
much  magnetism  as  a  quarter  of  an  bourns  labour  with  a  poker  and.tongs.^ 
t  Journal  of  a  Voyage  to  Onenkmd^  p.  56. 
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nomecen  A  modified  action,  indeed,  takes  place  where  the 
direction  of  the  magnetic  force  of  the  earth  differs  from  the 
direction  of  the  ^  &cal  attraction"  of  the  ^  ship ;"  but  yet 
the  combined  influences  of  the  two  forces,  however  modified 
by  direction,  should,  I  imagine,  be  similar  on  the  balance  of 
the  chronometer,  which  vibrates  in  a  horizontal  position,  to 
what  it  is  on  the  compass-needle,  which  traverses  in  the 
same  position. 

^  Now,  the  medium  effect  of  the  attraction  of  the  iron  in 
vessels  on  the  compass,  in  he  parallels  of  Great  Britain,  does 
not  appear  to  exceed  five  degrees  of  deviation  on  each  side 
of  the  magnetic  meridian ;  it  is  probably  a  little  less.  The 
force  producing  the  deviation,  tnerefore,  is  represented  by 
the  sine  of  the  aiSgle  of  deviation,  or  5^  ;  while  the  directive 
force  is  represented  by  the  sme  of  85^  The  relation  of 
these  two,  is  as  1  to  11.35 ;  that  is,  the  directive  influence 
of  the  earth's  magnetism  on  the  compass  is  11^  times  greater 
than  the  deviating  influence  of  the  local  attraction.  Jtlence, 
the  proportion  oferror  due  to  the  local  attraction  of  the  shq>, 
would  appear  not  to  exceed,  in  these  latitudes,  the  eleventh 
at  twelfth  part  of  that  resulting  from  the  earth's  magnetism  ; 
while,  nearer  the  equator,  this  proportion  of  error  must  be 
stQl  less.  So  long  a^  the  action  of  terrestrial  magnetism, 
therefore,  remains  uncorrected,  it  will  be  of  little  service  to 
compensate  for  the  error  arisbe  from  the  local  attraction. 
In  the  Polar  Seas,  indeed,  the  force  of  local  attraction 
approaches  the  directive  force  much  nearer  than  in  the  Bri- 
tisn  Seas ;  and,  in  some  situations  very  near  the  Magnetic 
Poles,  exceeds  it;  but  still  the  local  attraction  operates 
without  any  increase  of  force,  excepting  what  may  arise 
from  the  little  augmentation  of  the  magnetic  intensity  of  the 
earth  in  those  regions ;  so  that,  in  reality,  the  rate  of  a  chro- 
nometer in  polar  regions,  where  the  earth's  magnetism  acts 
nearly  at  right  angles  to  the  plane  of  the  balance,  could  the 
effect  of  temperature  on  the  instrument  be  perfectly  com- 
pensated, ought  to  be  more  equable  than  in  any  other  re- 
gion, where  the  direction  of  terrestrial  magnetism  is  more 
nearly  in  the  plane  in  which  the  balance  vibrates. 

"In  the  important  and  truly  scientific  experiments  of  Mr 
Barlow,  on  the  effects  produced  on  the  rates  of  chronome- 
ters by  the  proximity  of  masses  of  iron,  we  have  a  corrobo- 
ration of  the  preceding  opinions ;  for  Mr  Barlow,  though  he 
observed  that  a  variation  of  rate  was  occasioned  by  tne  in- 
fluence of  a  mass  of  iron  equivalent  to  the  local  attraction  of 
a  ship,  found  by  no  means  so  great  effects  as  those  observed 
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hj  Mr  Fisber.  But  the  force  of  terrestrial  magnetism  act* 
ing  upon  a  balance  that  is  magnetic,  is  fully  sufficient  to  ac« 
count  for  every  change  of  rate  observed. 

**  Mr  S.  Varlejr,  in  a  paper  in  TitlocK's  Philosuphical  Mage^ 
zine,  published  in  the  year  1798,  was  the  first,  I  oelieye,  who 
showed  that  an  irregularity  observed  in  the  rate  of  some 
time-pieces,  was  owing  to  the  magnetic  state  of  their  balances* 
He  was  directed  to  the  inquiry  by  a  watch  of  excellent 
workmanship  that  he  had  in  his  possession,  which  performed 
the  most  irregularly  of  any  watch  he  had  ever  seen.  Il  oc- 
curred to  him  that  the  cause  might  be  magnetism ;  and,  on 
examining  the  balance,  he  found  it  so  strongly  magnetic, 
that,  when  suspended  horizontally  without  the  spring,  it  di- 
rected itself  like  a  compass-needle  in  a  certain  position,  which 
it  invariably  returned  to  when  it  was  disturbed.  The  pen- 
dulum spring  being  put  on,  and  the  balance  replaced  in  the 
watch,  Mr  Varley  laid  the  watch  with  the  dial  upward,  and 
the  north  pole  of  the  balance,  as  determined  by  the  previous 
experiment,  towards  the  north ; — ^in  this  situation  it  gained 
^  35"  in  twenty-four  hours.  He  then  directed  the  north- 
pole  of  the  balance  towards  the  south,  every  thing  else  be- 
ing as  before,  and  it  now  lost  6'  48^'  in  twenty-four  hours. 
Mr  Varley  afterwards  took  away  the  steel-balance,  and  sub- 
stituted one  made  of  gold ;  then  having  brought  the  watch  to 
time,  he  carefully  observed  its  rate,  and  found  it  as  uniform 
as  any  watch  of  like  construction.  He  subsequently  ex- 
amined many  dozens  of  balances,  out  of  which  he  could  not 
select  one  that  had  not  polarity*." 

The  instance  observed  by  Mr  Varley  was,  no  doubt  an 
extreme  one;  but  analogous  efTecfs  are  not  uncommon. 
Captain  Scoresby  made  a  number  of  experiments  on  the  rates 
of  chronometers  in  different  positions,  and  found,  that  in 
twelve  or  fourteen  chronometers,  a  sensible  alteration  of  rate 
took  place  in  about  one-half  of  them,  without  any  alteration 
of  position. 

*'  In  a  pocket  chronometer,*'  says  he,  "  by  Allen  and 
Caithness,  the  rate  was  very  uniform  in  two  positions  (name- 
ly^ with  the  12  o'clock  mark  towards  the  NE.  and  SW. ;)  but 
on  shifting  it  from  NE.  to  SE.,  a  change  of  1".5  took  place 
in  its  rate.  In  another  chronometer  by  Hatton,  there  ap- 
peared to  be  a  difference  of  rate  of  about  a  second  in  two 
opposite  positions.    In  a  one-day  chronometer  by  Lither- 


*  Edinhw^k  TramacHont,  vol.  ix.  p.  353. 
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land  and  Davies,  there  was  scarcely  ^ny  perceptible  vaiia- 
tion  in  three  poskiona,  namely  N^S*  andjte!. ;  but,  on.  the  12 
o^clock  mark  being  directed  towards  the  W»,  a  change  of 
ooe  second  per  day  occurred*  In  another  instrument  by  the 
same  makers,  between  the  NW«  and  SE.  positions,  there  was 
a  difference,  by  the  £r&t  experiment,  of  2"«3  per  day,  and 
by  the  second  experiment,  of  I'^l*  In  an  eight-^ay^  chn>- 
fi<NQQeter,  by  Margetts,  there  was  also  a  sensible  effect  .pro- 
duced by  an  alteration  of  position.  But  the  most  extraordi- 
nary result  was  with  an  eight<lay  chronomerter.  When  the 
position  was  kept  uniform,  the  rate  of  this  instrument  was 
very  &ir :  but,  on  shifting  it  from  ME*  to  SW.,  it  was  retard- 
ed 4\4  daily*  On  restoring  it  to  its  first  posidon,  it  was 
again  accelerated  even  beyond  its  former  rate*  The  same 
change  was  repeatedly  made ;  and  in  all  cases,  an  altera- 
tion of  from  4"*4  to  9"*5  per  day  occurred  ;  and,  in  every  in- 
stance when  the  change  was  made  from  NE*  to  SW.,  the  rate 
was  retarded;  when  the  contrary  way,  accelerated!  Be- 
tween the  positions  of  SE*  and  NW*,  there  was  also  a  diffe- 
rence of  rate,  but  it  was  not  very  considerable* 

^  As  the  experiments  with  the  last  instrument  were  by 
&r  the  most  decisive,  I  was  desirous  of  examining  the 
balance^-— a  wish  that  Mr  Davies  very  readily  gratified*  ft 
was  found  to  be  strongly  uiagnetic,  acting  with  great  energy 
on  a  small  needle,  at  me  distance  of  more  than  an  inch*  ffiSr 
Pavies  having  got  rid  of  the  greater  part  of  the  magnetism 
of  this  balance,  restored  it  to  its  place,  when  the  change  of 
rate,  by  changing  its  position,  though  it  did  not  entirely  dis- 
appear, was  got  reduced  to  about  one-fourth.  The  balance 
of  anotner  chronometer  by  the  same  makers,  whose  rate  in 
all  positions  was  remarkably  uniform,  was  also  examined, 
and  it  was  satisfactory  to  find  that  it  was  entirely  free  from 
magnetism*.'' 

Captain  S*  we  have  observed,  proposes  to  get  rid  of  the 
magnetism  in  the  balances  of  chronometers,  by  turning  and 
grinding  them  in  the  plane  of  the  magnetic  equatbr*  Rit  he 
suggests  another  means  of  rectifying  the  errors  of  ohronome- 
tcrs,  where  balances  are  magnetic,  by  suspending  them  on 
an  instrument,  called  a  Chronometrical  Canq>a8s<t  which  he 
has  contrived  for  the  purpose,  and  which  always  keeps  them 
in  the  same  position  at  sea,  with  respect  to  the  magnetic  me- 
ridiah.    This  instrument  consists  of  a  slender  6ross  of  brass, 
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supported  on  a  long  point  of  brass  or  steel  in  a  compass 
bowl,  from  which  is  suspended  a  rhomboidal  compass-needle* 
On  the  centre  of  the  brass  cross  there  is  a  light  case  of  card 
paper  fitted  to  the  pocket-chronometer  to  be  carried  by  it. 
The  case  for  the  chronometer  slips  upon  two  pins  rivetted  to 
a  moveable  plate  upon  the  cross,  which  being  made  to  slide 
in  different  directions,  may  be  so  placed  as  to  adjust  the 
chronometer  fairly  over  the  centre  of  the  needle,  and  is  then 
fastened  by  screws.  In  this  state,  the  magnetic  needle  be- 
low it  causes  the  cross  and  chronometer  to  traverse  with  great 
celerity.  It  therefore  has  the  property  of  keeping  the  chro- 
nometer invariably  in  the  same  position,  and,  being  suspend- 
ed on  gimbals,  of  preserving  it  from  the  bad  effects  of  the 
motion  of  the  ship  at  sea.  The  magnetic  needle  was  hung 
five  or  six  inches  below  the  chronometer,  so  that  its  influence 
on  the  instrument  was  not  greater  than  that  of  the  earth ;  and, 
being  in  an  opposite  direction,  has  a  tendency  to  neutralize, 
rather  than  add  to,  this  disturbing  cause*. 

This  apparatus  was  tried  at  sea,  and  proved  to  answer 
the  desirea  purpose  in  a  most  admirable  manner.  In  one  of 
the  heaviest  sales  experienced  on  Captain  Scoresby^s  last 
voyage,  the  chronometer  on  the  apparatus  traversed  perfect- 
ly, and  was  steadier  than  any  of  the  compasses. 


Art.  LIII. — On  Chloride  of  Lime  or  Bleaching  Powder*    By 
Andriew  Ure,  M.  D.  F.  R.  S.,  &c.t 

Chloride  of  Lime,  the  bleaching  salt  or  bleaching  pow- 
der of  Mr  Tennant  is  called  in  commerce  Oxymuriate  of 
Lime. 


*  This  infttrUment  is  described  in  the  Edin,  TVoiu.  vol.  ix.  p.  364. 
t  This  article  is  taken  from  Dr  Ure^s  Dictionary  of  Chemistry,  Edition 
1823,  and  was  ftrtt  published  in  the  Joomal  of  Science  and  the  Arts.  We 
should  not  hare  devoted  the  pages  of  oar  Journal  to  matter  taken  from  a 
systematic  work ;  but  in  the  present  case  we  have  thought  the  impor- 
taAoe  of  the  subject,  together  with  the  scientific  maimer  in  which  it  is 
treated,  would  form  a  sufficient  apology, — Ed.  Bo*,  Journal. 
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In  the  researches  which  I  have  made,  at  maDT  different 
times,  on  the  nature  of  the  chloride  of  lime,  I  nave  gene- 
rally sought  to  combine  the  information  flowing  from  both 
synthesis  and  analysis ;  that  is,  I  first  converted  a  known 
portion  of  hydrate  of  lime  into  bleaching  powder,  and  then 
subjected  this  to  analysis.  Among  the  results  of  experi- 
ments in  my  note-book  of  1815, 1  find  the  following:  500 
^grains  of  unslacked  quick  lime,  in  fiue  powder,  from  Car- 
rara marble,  were  exposed  in  a  glass  globe  to  a  copious 
stream  of  chlorine,  previously  passed  through  a  little  cold 
water,  for  four  days.  The  increase  of  weight  was  noted 
from  time  to  time,  and  was  fdund,  at  the  end  of  that  period, 
to  be  only  30  grains,  which  subsequent  examination  shewed 
to  be  due  to  a  little  hydrated  chloride ;  the  few  erains  of 
Water  requisite  having  been  derived  from  the  ereat  body  of 
undried  gas  which  had  been  transmitted.  In  Slay  1817,  an 
experiment  is  recorded,  in  which  400  ^ains  of  a  nydrate  of 
Carrara  lime,  equivalent  to  391.28  grams  of  dry  lime,  were 
exposed  for  two  days  to  a  stream  of  chlorine,  washed  in 
water  of  50%  and  refusing  to  absorb  more  gas,  were  found 
heavier  by  S70.5  grains.  Supposing  this  augmentation  to 
be  chlorine,  we  shall  have  the  composition  of  the  powder, 
by  the  syndietic  mode,  as  follows : 

Chlorine,  40.34 

100.00 

This  powder  was  analyzed^  by  acting  on  a  given  weight 
of  it  with  dilute  muriatic  acid,  in  a  pear-shaped  glass  vessel. 
Care  was  taken  to  remove  the  whole  disengaged  chlorine, 
without  letting  any  liquid  escape.  The  lime  was  converted 
into  carbonate,  by  a  solution  of  carbonate  of  afcnmonia.  The 
following  are  the  results  of  two  independent  analytical  ex- 
periments : 

1st  Experiment.  3d  Experiment. 
€hlorine  evolved,     40.60  39.40 

Lime,  42.27  42.22 

Water,  17.13  18.38 

100.00  100.00 

I  faav^  reason  to  believe  the  second  experiment  the  more 
correct  <^  the  two,  and  if  the  synthetic  result  be  compared 
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mtk  it,  we  are  led  to  infer  that  the  very  great  body  of  tin- 
dried  chloriDe  passed  over  the  lime  bad  deposited  two  fet 
cent  of  water.  B7  other  experimenU  1  satisfied  laymf, 
that  dilute  muriatic  acid  expelled  potbing  but  pure  cUorioe, 
for  the  whole  ffas  disengaged  is  absorbed  on  agitation  with 
mercurj.  It  does  not  appear  possible  to  reconcUe  the  above 
chlorides  to  a  definite  atomic  coastitution.  The  following 
experiments  were  made  with  much  care  last  spring : 

900  grains  of  the  atomic  protohydrate  of  pure  lime  were 
put  into  a  glass  globe,  which  was  kept  cool  by  immersiwi  in  a 
oody  of  water  at  ^0^  A  stream  of  chlorine,  after  being 
washed  in  water  of  the  same  temperatm«  in  another  glass 
globe,  connected  to  the  former  by  a  long  narrow  {lass  tube, 
was  passed  over  the  calcareous  hydrate«  The  globe  ^with 
the  lime  was  detached  from  the  rest  of  the  supparatus  from 
time  to  time,  that  the  process  might  be  suspended  as  soon  as 
the  augmentation  of  weight  ceased.  This  happened  when 
the  200  grains  of  hydrate,  containing  161.9  of  lime^  had 
absorbed  130  grains  of  chlorine.    By  one  analytical  ex- 

geriment  it  was  found,  that  dilute  muriatic  acid  expelled 
om  50  grains  of  the  chloride  30  grains  of  chlorine,  or  40 
per  cent;  and  by  another^  from  40  grains  16.36  of  gaa, 
which  b  40.6  per  cent.  From  the  resiouum  of  the  first,  39*7 
grains  of  carbonate  of  lime  were  obtained  bj  carbonate  of 
ammonia ;  from  that  of  the  second,  36.6  of  ignited  muriate 
of  lime.    The  whole  results  are  therefore  as  follows : 

Synthesis.  1st  Analys.  2d  Analys.  Mean. 

Chlorine,          39.39          40.00            40.62  40.31 

Ume,                46.00           44.74             46.07  45.40 

Water,              14.60           15.26             13.31  14.28 


100.00         100.00  100.00       100.00 

Though  the  heat  generated  by  the  action  of  the  dilute 
acid  has  carried  off  m  the  analytical  experiments  a  small 
portion  of  moisture  with  the  chlorine,  yet  their  accordance 
with  the  synthetic  experiment  is  sufficiently  good  to  confirm 
the  general  results.  The  above  powder  appears  to  have 
been  a  pure  chloride,  without  any  mixture  of  muriate.  But 
it  exhibits  no  atomic  constitution  in  its  proportions. 

To  200  grains  of  that  hydrate  of  lime,  30  grains  of  water 
bem^  added,  the  powder  was  subjected  to  a  stream  of  chlo- 
rine m  the  above  way,  till  saturation  took  place.  Its  in- 
crease of  weight  was  150  miDS.  It  ought  to  be  remarked, 
that  lA  this  and  the  preceding  experiment  there  was  no  ap- 
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preciftbk  pneumatic  pressure  employed,  to  aid  the  coadeih 
sation  of  the  chlorine.  In  the  last  case,  we  see  that  the 
addition  of  SO  grains  of  water  has  enabled  the  lime  to  ab* 
torb  10  grains  more  of  chlorine,  being  altogether  a  quantity 
of  ns  nearly  equal  to  that  of  the  dry  lime.  Thos  an  atom 
0f  Time  seems  associated  with  7-9ths  of  an  atom  of  chlorine. 
Analysis  by  muriatic  acid  confirmed  this  composition.    It 

Chlorine,      ^9.5  »  51.8  cubic  incheft* 
Limei  39.9 

Water,  20.6 

100.0- 

I  next  exposed  some  of  this  powder  to  heat  in  a  small 
class  retort,  connected  with  the  hydro-pneumatic  troi]^h« 
fias  was  very  copiously  disengaged,  at  a  temperature  far 
below  ignition,  the  first  portions  coming  off  at  the  heat  of 
boiling  water;  100  measures  of  the  collected  gas  being 
agitated  with  water  at  50^  P.,  63  measures  were  absorbec^ 
and  the  i^maining  37  measures  were  oxygen,  nearly  pure. 
The  amdl  of  the  first  evolved  gas  was  that  of  chlorine,  after 
which  the  odour  of  euchlorine  was  perceived,  and  latterly 
the  smell  nearly  ceased,  as  the  product  became  oxygen* 
Having  thus  ascertained  the  general  products,  I  now  sub- 
jected to  the  same  treatment  100  grains  of  the  same  powder 
(that  last  described,)  in  a  suitable  apparatus ;  30  cubic 
inches  of  gas  were  obtained  from  it,  in  a  series  of  ^lass  cy- 
linders, rtanding  over  water  at  50**.  The  first  received  por- 
tion was  chlorine,  nearly  pure,  but  towards  the  end,  when 
the  heat  ajf>proached,  or  was  at  ignition,  oxygen  became  the 
chief  product.  The  residuary  solid  matter  yielded  to  water 
a  solution  of  muriate  of  lime,  containing  30  grains  of  the 
dry  salt,  equivalent  to  about  15  of  lime.  But  the  chloride, 
both  by  synthesis  and  analysis,  seemed  to  contain  in  100 
grains  61.8  cubic  inches  of  chlorine,  (corresponding  to  95.9 
of  oxygen,)  with  39.9  of  lime.  Thus  the  volume  of  the 
evolved  gas  proves,  independent  of  other  considerations, 
that  a  c<msiderable  portion  of  chlorine  came  off,  without 
dislodging  the  oxygen  from  the  calcium ;  and  as  in  subse- 
cpient  experiments  this  volume  was  found  to  varjr  with  the 
strength  of  the  powder,  and  the  mode  of  heatmg  it,  this 
method  of  analysis  becomes  altogether  nu^itory  and  delu- 
sive. The  truth  of  this  conclusion  will  still  further  appear 
on  reflectmg,  that  an  uncertain  portion  of  chlorinfe  is  coii- 
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denaed  in  the  water  of  the  trouzb,  and  that  most  probably  a 
little,  eachlorine  is  formed  at  the  period  when  tne  gaseous 
product  passes  from  chlorine  to  oxygen.  Thus,  of  the  39.9 
grains  of  lime  present  in  the  chloride,  24.9  seem  to  have 
merely  parted  with  their  chlorine,  while  the  other  15  lost 
their  oxygen,  equivalent  to  12|  cubic  inches,  or  4.3  grains^ 
and  the  remaining  10*7  of  calcium  combined  with  19.3  of 
chlorine,  to  constitute  the  30  grains  of  ignited  muriate  of 
lime.  But  1 9.3  grains  of  chlorine  form  35.3  cubic  inches ; 
hence  51.8  —  25.3  ^=26.5  is  the  volume  of  chlorine  disen- 
gaged by  the  heat,  to  which,  if  we  add  12|  cubic  inches  of 
oxygen,  the  sum  39.16  is  the  bulk  of  gas  that  should  have 
been  received.  The  deficiency  of  9.16  cubic  inches  is  to 
be  ascribed  to  absorption  of  chlorine  (and  perhaps  of  euchlo- 
rine,)  by  the  water  of  the  pneumatic  trough.  In  the  above 
case,  about  one-half  of  the  total  chlorine  came  ofi*  in  gas, 
and  the  other  half  combined  with  the  basis  of  the  lime,  to 
the  exclusion  of  its  oxygen.  I  have  observed,  that  the  pro- 
portion of  chlcNrine  to  that  of  oxygen  given  off  by  heat,  in- 
creases, as  one  may  naturally  imagine,  with  the  strength 
of  the  bleaching  powder.  When  it  is  very  weakly  impreg- 
nated with  chlorine,  as  is  the  case  with  some  commercial 
samples,  then  the  evolved  gas  consists  in  a  great  measure  of 
oxygen. 


Of  the  Manufacture  of  Bleaehing  Powder* 

A  ^eat  variety  of  apparatus  has  been  at  different  times 
contrived  for  favouring  the  combination  of  chlorine  with 
slacked  lime,  for  the  purposes  of  commerce.  One  of  the 
most  ingenious  forms  was  that  of  a  cylinder,  or  barrel,  fur- 
nished with  narrow  wooden  shelves  within,  and  suspended 
on  a  hollow  axis,  by  which  the  chlorine  was  admitted,  and 
round  which  the  barrel  was  made  to  revolve.  By  this 
mode  of  agitation,  the  lime-dust  being  exposed  on  the  most 
extensive  surface,  was  speedily  impregnated  with  the  gas  to 
the  requisite  degree.  Such  a  mechanism  I  saw  at  MM. 
Oberkampf  and  Widmer's  celebrated  fabrique  de  toiles  peintee^ 
at  Jouy,  m  1816.  But  this  is  a  costly  refinement,  inadmis- 
•ible  on  the  largest  scale  of  British  manufacture.    The  sim- 

I)lest,  and  in  my  opinion  the  best,  construction  for  subjecting 
ime-powder  to  chlorine,  is  a  large  chamber  eight  or  nine 
feet  nigh,  built  of  siliceous  sandstone,  having  the  joints  of 
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the  masonry  secured  with  a  cement  composed  of  {utch,  ro- 
jsio,  and  dry  gjrpsum  in  equal  parts.  A  door  is  fitted  into  it 
at  one  end,  wmch  can  be  made  air-tkhtjby  stripes  of  cloth 
and  clay  lute.  A  window  in  each  side  enables  the  operator 
to  judge  how  the  impregnation  goes  on  by  the  colour  of  the 
air,  and  also  gives  light  for  making  the  arrangements  within 
at  the  commencement  of  the  process.  As  water-lutes  are 
incomparably  superior  to  all  others,  where  the  pneumatic 
pressure  is  small,  1  would  recommend  a  large  valve,  or  door, 
on  this  principle,  to  be  made  in  the  roof,  and  two  tunnels  of 
considerable  width  at  the  bottom  of  each  side  wall.  The 
three  covers  could  be  simultaneously  lifted  off  by  cords  pass- 
ing over  a  pulley,  without  the  necessity  of  the  workman  ap- 
proaching the  deleterious  gas,  when  the  apartment  is  to  be 
opened.  A  great  number  of  wooden  shelves,  or  rather 
trays,  eight  or  ten  feet  lon^,  two  feet  broad,  and  one  inch 
deep,  are  provided  to  receive  the  riddled  slacked  lime,  con- 
taining generally  about  2  atoms  of  lime  to  3  of  water. 
These  shelves  are  piled  one  over  another  in  the  chamber,  to 
the  height  of  five  or  six  feet,  cross-bars  below  each  keeping 
them  about  an  inch  asunder,  that  the  gas  may  have  free 
room  to  circulate  over  the  surface  of  the  calcareous 
hydrate. 

The  alembics  for  generating  the  chlorine,  which  are 
usually  nearly  spherical,  are  in  some  cases  made  entirely  of 
lead,  m  others,  of  two  hemispheres  joined  together  in  the 
middle,  the  upper  hemisphere  bein^  lead,  the  under  one 
castHuron.  The  first  kind  of  alembic  is  enclosed  for  two- 
thirds  from  its  bottom  in  a  leaden  or  iron  case,  the  interval 
of  two  inches  between  the  two  .being  destined  to  receive 
steam  from  an  adjoining  boiler.  Those  which  consist  below 
of  cast-iron,  have  their  bottom  directly  exposed  to  a  very 
gentle  fire ;  round  the  outer  edge  of  the  iron  hemisphere  a 
CToove  is  cast,  into  which  the  under  edge  of  the  leaden 
hemisphere  sits,  the  joint  being  rendered  air-tight  by  Roman 
or  patent  cement*.  In  this  leaden  dome  there  are  four 
apertures,  each  secured  by  a  water-lute.  The  fii-st  opening 
is  about  ten  or  twelve  inches  square,  and  is  shut  with  a 
leaden  valve,  with  incurvated  edges,  that  sit  in  the  water- 
channel  at  the  margin  of  the  hole.    It  is  destined  for  the 


*  A  aiixtnre  of  lime,  cla^,  mid  oxide  of  iron,  separately  calcined, 
and  rednced  to  a  fine  powder.  It  must  be  kept  in  close  veaels,  and  mix- 
ed with  the  requisite  water  when  used. 
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admiwion  of  a  workman  to  rectify  any  derangement  in  tlM 
apparatus  of  rotation,  or  to  detach  hard  concretions  of  salt 
from  the  bottom*  .The  second  aperture  is  in  the  centre  of 
the  top.  Here  a  tube  of  lead  is  fixed,  which  descends  near- 
tj  to  the  bottom,  and  down  through  which  the  vertical  axia 
passes,  to  whose  lower  end  the  cross  bars  of  iron,  or  of 
wood,  sheathed  with  lead,  are  attached,  by  whose  revolution 
the  materials  receive  the  proper  agitation  for  mixing  the 
dense  manganese  with  the  sulphuric  acid  and  salt.  The  mo- 
tion is  communicated  either  by  the  hand  of  a  workman  ap* 
plied  from  time  to  time  to  a  winch  at  top,  or  it  is  given  by 
connecting  the  axis  with  wheel  work,  impelled  by  a  stream 
of  water,  or  a  steam  engine.  The  third  opening  admits  the 
syphou'^formcd  funnel,  tnrough  which  the  sulphuric  acid  is 
introduced ;  and  the  fourth  is  the  orifice  of  the  eduction 
pipe. 

Manufacturers  differ  much  from  each  other  in  the  propor- 
lion  of  their  materials  for  generating  chlorine.  In  general, 
10  cwt.  of  salt  are  mixed  with  from  10  to  14  cwt.  of  manga- 
nese, to  which  mixture,  after  its  introduction  into  the  alem- 
bic, from  12  to  14  of  sulphuric  acid  are  added  in  successive 
portions.  That  quantity  of  oil  of  vitriol  must,  however,  be 
previously  diluted  with  water,  till  its  specific  gravity  be- 
comes about  1.65.  But,  indeed,  this  dilution  is  seldom  ac- 
tually made,  for  the  manufacturer  c(  bleaching  powder  al- 
most always  prepares  his  own  sulphuric  acid  for  the  purpose^ 
and  therefore  carries  its  concentration  no  higher  in  the 
leaden  boilers  than  the  density  of  1.65,  which,  from  my 
table  of  sulphuric  acid,  indicates  l-4th  of  its  weight  of 
water,  and  therefore  l-3d  more  of  such  acid  must  be 
used. 

The  fourth  aperture,  I  have  said,  admits  the  edoetioii 
pipe.  This  pipe  is  afterwards  conveyed  into  a  leaden  chest, 
or  cylinder,  into  which  all  the  other  eduction  pipes  also 
terminate.  They  are  connected  with  it  simply  oy  water- 
lutes,  having  a  hydrostatic  pressure  of  2  or  3  inches.  In 
this  general  diver»orvum  the  chlorine  is  washed  from  ad- 
hering muriatic  acid,  by  passing  through  a  little  water,  in 
which  each  tube  is  immersed,  and  from  this  the  gas  is  led  off 
by  a  pretty  large  leaden  tube,  into  the  eomhinatian  ro<mu  It 
usually  enters  in  the  top  of  the  ceiling,  whence  it  diffuses  its 
heavy  gas  equally  around. 

Four  days  are  required,  at  the  ordinary  rate  of  working, 
for  making  good  marketable  bleaching  powder.  A  more 
rapid  formation  would  merely  endanger  an  elevation  of  tern- 
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peratare,  productive  of  muriate  of  lime,  at  the  expense  of* 
the  bleaching  quality*  But  sidlfiil  manufacturers  use  hen^. 
an  alternating  process*  They  pile  up,  first  of  all,  the  wooden  * 
trays  only  in  alternate  shelves  in  each  column.  At  the  end 
of  two  days  the  distillation  is  intermitted,  and  the  chamber, 
is  laid  open.  After  two  hours  the  workman  enters,  to  intro^ 
duce  the  alternate  trays,  covered  with  fresh  hvdrate  of  lime, 
and  at  the  same  time  rakes,  up  thoroughly  the  half-formed 
chloride  in  the  others.  The  door  is  then  soured,  and  the 
chamber,  after  being  filled  for  two  days  more  with  chlorine, 
is  again  opened,  to  allow  the  first  set  of  trays  to  be  removed, 
and  to  be  replaced  by  others  containing  fresh  hydrate,  as 
before.  Thus  the  process  is  conducted  in  regular  altema- 
tion ;  thus,  to  my  knowledge,  very  superior  bleaching  pow-* 
der  b  manufactured,  and  thus  the  chlorine  may  be  suffered 
to  enter  in  a  pretty  uniform  stream.  But  for  this  judicious 
plan,  as  the  hydrate  advances  in  impregnation,  its  faculty  of 
absorption  becoming  diminished,  it  would  be  requisite  to  di- 
minisn  proportionately  the  evolution  of  chlorine,  or  to  allow 
the  excess  to  escape,  to  the  great  loss  of  the  proprietor,  and, 
what  is  of  more  consequence,  to  the  great  detriment  of  the 
health  of  the  workmen. 

The  manufacturer  generally  reckons  on  obtaining  from  one 
ton  of  rock-salt,  employed  as  above,  a  ton  and  a  half  of  good ' 
bleaching  powder.    But  the  following  analysis  of  the  opera- 
tion will  show,  that  he  ought  to  obtain  two  tons. 

Science  has  done  only  naif  her  duty,  when  she  describes 
the  best  apparatus  and  manipulations  of  a  process.  The 
maximum  product  should  be  also  demonstrated,  in  order  to 
show  the  manufacturer  the  perfection  which  he  should  strive 
to  reach,  with  the  minimum  expense  of  time,  labour,  and  ma- 
terials. For  this  end  I  instituted  the  following  researches : — 
I  first  examined  fresh  commercial  specimens  of  bleaching 
powder ;  100  grains  of  these  affordea  from  20  to  28  grains 
of  chlorine.  This  is  the  widest  range  of  result,  and  it  is  un- 
doubtedly considerable;  the  first  being  to  the  second,  as 
lOOtaTl.  The  first  yielded,  by  saturation  with  muriatic 
acid,  82  grains  of  chloride  of  calcium,  equivalent  to  about 
41  of  lime ;  it  contained  besides  26  per  cent  of  water,  and  a  • 
very  little  common  muriate  ready  formed.  On  heating  such 
powder  in  a  glass  apparatus,  it  yielded  at  first  a  little  chlo- 
rine, and  then  oxygen  tolerablv  pure.  The  bulk  of  chlo-. 
rine  did  not  exceed  one-tenth  of  the  whole  gaseous  product. 
Of  the  recently  prepared  powder  of  another  manufacturer, 
100  grains  were  found  to  give,  by  solution  in  acid,  23  grains. 
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of  chlorine,  and  there  remained,  after  evaporation  and  gentle 
ignition,  92  grains  of  muriate  of  lime,  equivalent  to  about  46 
Of  lime*  Supposing  this  powder  to  have  been  nearl j  free 
from  muriate,  (and  the  manufacturers  are  anxious  to  prevent 
the  deliquescent  "tendency  vrhich  this  introducies,)  vre  should 
have  its  composition  as^ follows: — 

Chlorine,    23  3.6 

Lime,        •  46  one  atom  3.5  X  2  =  7.0 
Water,        31 

100 
This  powder  bein^  well  triturated  with  diflferent  quantities 
of  water  at  60%  yielded  filtered  solutions  of  the  foUowii^ 
densities  at  the  same  temperature : 

Sp.  gr. 
95  water  +  5  bleaching  powder,  1.0245 
90  +10  1.0470 

80  +20  1.0840 

•  The  powder  left  on  the  filter,  even  of  the  second  experi- 
ment,  contained  a  notable  quantity  of  chlorine,  so  that  the 
chloride  is  but  sparingly  soluble  in  water ;  nor  could  I  ever 
observe  that  partition  occasioned  by  water  in  the  elements 
of  the  powder,  of  which  Mr  Dalton  and  M.  Welter  speak. 
Of  the  solution  80  +  20,  500  grains,  apparently  correspond- 
ing to  100  grains  of  powder,  gave  off,  by  saturation  with  mu- 
riatic acid,  19  grains  of  chlorme,  and  the  liquid,  after  evapo* 
ration  and ,  ignition,  afforded  41.8  grains  of  chloride  of  cal- 
cium, equivalent  to  21  of  lime.  %  Here  4  per  cent  of  chlorine 
seem  to  have  remained  ^in^  the  undissolved  calcareous  pow- 
der, which  indeed,  on  examinatioh,  yielded  about  that  quan- 
tity. But  the  dissolved  chloride  of  lime  consisted  of  19  chlo- 
rine to  21  lime ;  or  of  4.5  atoms  ;bf  the  former,  to  almost  ex- 
actly 5  ^which  is  no  atomic' proportion)  of  the  latter.  The 
two-thiros  of  a  erain  of  lime  existing. in  lime  water,  in  the 
500  grains  of  solution,  will  make  no  essential  alteration  on 
the  statement.  Now  the  above  bleaching  powder  must  have 
contained  very  little  muriate  of  lime,  for  it  was  not  deliques- 
cent* Being  thus  oii);ovinced,  both  by  examining  the  pure 
chloride  of  my  own  preparation,  as  well  as  that  of  commerce, 
that  no  atomic  relations  are  to  be  observed  in  its  constitution, 
for  reasons  already  assigned,  I  ceased  to  prosecute  any 
more  researches  in  that'  direction. 

.  When  we  are  desirous  ofleaming  minutely  the  proportion 
between  the  chloride  and  muriate  of  lime  in  bleaching  pow- 
der, pure  vinegar  may  be  used  as  the  saturating  acid«    Hav- 
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ing  thus  expelled  the  chlorine,  we  evaporate  to  dryness,  and 
ignite,  when  the  acetate  of  lioae  will  become  carbonate, 
which  will  be  separated  from  the  original  muriate  by  solu* 
tion  and  filtration, 

I  have  found,  on  trial,  the  method  by  carbonic  acid  to  be 
exceedingly  slow  and  unsatisfactory*  After  passing  a  cur^ 
rent  of  tms  gas  for  a  whole  day  through  the  chloride  difiused 
in  tepid  water,  I  found  the  liquid  still  to  possess  the  power 
of  discharging  the  colour  very  readily  from  litmus  paper. 
But  the  doctrine  of  equivalents  furnishes  a  very  elegant 
theorem  with  acetic  acid,  whose  conveniency  and  accuracy 
in  application  I  have  verified  by  experiment.  An  apparent- 
ly complex,  and  very  important  problem  of  practical  chemis- 
try, is  thus  brought  within  the  reach  of  the  ordinary  manu- 
facturer. Since  common  fermented  vinegaur  is  permitted  by 
law  to  contain  a  portion  of  sulphuric  acid,  which  avarice 
often  leads  the  retailer  to  increase,  we  cannot  employ  it 
in  the  present  research.  But  strong  vinegar  prepared  n*om 
pyrolignous  acid,  such  as  that  with  which  Messrs  TurnbuU 
and  Ramsay  have  lon^  supplied  the  London  market,  being 
entirely  free  from  sulphuric  acid,  is  well  adapted  to  our  pur- 
pose. With  such  acid,  contained  in  a  poised  phial,  fully  sa- 
turate a  given  weight  (say  100  grains)  of  the  bleaching  pow- 
der, contained  in  a  small  glass  matrass,  applying  a  gentle 
heat  at  last,  with  inclination  of  the  mouth  of  the  vessel,  to 
expel  the  adhering  chlorine.  Note  the  loss  of  weight  due  to 
the  disengagement  of  the  gas.  (If  carbonic  acid  l^  su^ectp 
ed  to  be  present,  the  gas  may  be  received  over  mercury.) 
Evaporate  the  solution,  consisting  of  acetate  and  muriate  of 
lime,  to  dryness,  by  a  regulated  heat,  and  note  the  weight 
of  the  mixed  saline  mass.  Then  calcine  this,  at  a  very  gen- 
tle red  heat,  till  the  acetic  acid  be  all  decomposed.  Note 
the  loss  of  weight*  We  have  now  all  the  data  requisite  fof 
determining  the  proportion  of  the  constituents  without  8oli»- 
tion,  filtration,  or  precipitation  by  reagents. 

Problem  I. — To  find  the  lime  originally  associated  vith 
the  chlorine,  or  at  least  not  combined  with  muriatic  acid» 
and  therefore  converted  into  an  acetate.  i2u/e.-*-*Subtract 
from  the  above  loss  of  weight  its  twentv-fifth  part,  the  re- 
mainder  is  the  quantity  of  lime  taken  up  by  the  vinegar. 

Problem  II.-*-To  find  the  quantity  of  muriate  of  lime  in 
the  bleaching  powder.  Rule. — Multiply  the  above  loss  of 
we%ht  by  1.7,  the  product  is  the  quantity  of  carbonate  of 
lime  in  me  calcined  powder,  which  bein^  subtracted  firom 
the  total  weight  of  the  residuum,  the  remamder  is  of  course 
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the  muriate  of  lime.  We  know  now  the  proportion  of  chlo- 
rme,  lime,  and  muriate  of  lime,  in  100  psots ;  the  deficiency 
is  the  water  existing  in  the  bleaching  powder.  Thus,  for 
example,  I  found  100  grains  of  a  commercial  chloride  some 
time  kept,  to  give  off  31  grains  of  chlorine,  by  solution  in  di- 
lute acetic  acid.  The  solution  was  evaporated  to  dryness: 
of  saline  matter  135.6  grains  were  obtamed,  which,  by  cal- 
cination, became  84.3,  having  thus  lost  41.3  grains.  Bat 
41.3 — ^  =  39,65=lime  present,  uncombined  with  mu- 
riatic acid.  And  41.3  X' 1.7  =  70.2  =  the  carbonate  of 
lime  in  the  residuary  84.3  grains  of  calcined  salts.  There- 
fore, 84.3  —  70.2=  14.1  =  muriate  of  lime.  Now,  by  dis- 
solving out  the  muriate  of  lime,  and  evaporating,  I  got  14 
grams  of  it,  and  the  remaining  carbonate  was  70.3  grains. 
Hence  this  powder  consisted  of  chlorine  21,  lime  39.65,  mu- 
riate of  lime  14,  and  water  25.35  =100. 
•  Sulphate  of  indigo,  largely  diluted  with  water,  has  been 
long  used  for  valuing  the  blanching  power  of  chloride  of 
lime;  and  it  affords,  no  doubt,  a  good  comparative  test, 
though  from  the  variableness  of  indigo  it  can  form  no  abso- 
lute standard.  Thus  1  have  found  3  parts  of  indigo,  from 
the  East  Indies,  to  saturate  as  much  bleaching  powder  as  4 
parts  of  good  Spanish  indigo. 

M.  Welter's  method  is  the  following : — He  prepared  a  so- 
lution of  indigo  in  sulphuric  acid,  which  he  diluted,  so  that 
the  indigo  formed  t^Vt  o^  ^^^  whole.  He  satisfied  himself 
by  experiments,  tnat  14  litres  (854.4  cubic  inches,  or  3.7 
wine  gallons  English)  of  chlorine,  which  weigh  651 J  English 
grains,  destroyed  the  colour  of  164  litres  of  the  above  blue 
solution.  He  properly  observes,  that  chlorine  discolours 
more  or  less  of  the  tincture,  according  to  the  manner  of  pro- 
ceeding, that  is,  according,  as  we  pour  the  tincture  on 
the  aqueous  chlorine,  and  as  we  operate  at  different  times, 
'with  considerable  intervals ;  if  >  the  aqueous  chlorine  or 
chloride  solution  be  concentrated,  we  have  the  minimum 
of  discoloration ;  if  it  be  very  weak,  the  maximum.  He 
saprs,  that  solution  of  indigo,  containing  about  t^Vt  P^i^ 
will  ^ive  constant  results  to  nearly  ^ ;  and  to  greater  nicety 
still,  if  we  dilute  the  chlorine  solution,  so  that  it  shall  amount 
to  nearly  one-half  the  volume  of  the  tincture  which  it  can 
discolour ;  if  we  use  the  precaution  to  keep  the  solution  of 
chlorine  and  the  tincture  in  two  separate  vessels ;  and,  final- 
It,  to  pour  both  together  into  a  third  vessel.  We  should,  at 
the  same  time,  make  a  trial  on  another  sample  of  chlorine 
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whose  strength  is  known,  in  order  to  juifee  accurately  of  the 
hue*  On  the  whole,  he  considers  that  fourteen  measures  ct 
^seous  chlorine  can  discolour  164  measures  of  the  above 
mdigo  solution,  being  a  ratio  of  nearly  one  to  twelve*  The 
advantage  of  the  very  dilute  tbcture  obviously  consists  in 
this,  that  the  excess  of  water  condenses  the  chlorine  sepa- 
rated from  combination  by  the  sulphuric  acid,  and  confines 
its  whole  efficacy  to  the  liquor ;  whereas,  from  concentrated 
solutions,  much  of  it  escapes  into  the  atmosphere.  Though 
I  have  made  very  numerous  experiments  with  the  indigo  test, 
yet  I  never  could  obtain  such  consistency  of  result  as  M. 
Welter  describes :  when  the  blue  colour  begins  to  fade,  a 

freenish  hue  appears,  which  graduates  into  brownish-yellow 
y  imperceptible  shades.    Hence  an  error  of  -J^  may  readi- 
ly be  allowed,  and  even  more,  with  ordinary  observers. 

When  a  mixture  of  sulphuric  acid,  common  salt,  and 
black  oxide  of  maneanese,  are  the  ingredients  used,  as  by 
the  manufacturer  of  bleaching  powder,  the  absolute  propor- 
tions  are — 

1  atom  mur.  of  soda,      7.5      29.70     100.0 

1  atom  perox.  of  mang.  5.5    .  31.78      73.3 

2  at.  oil  of  vit.  1.846    13.35    48.53    16S.3 


35.35    100.00 

And  the  products  ought  to  be — 

Chlorine  disengaged,       1  atom  4.5  17.83 

Sulphate  of  s<3a,            1          9.0  35.64 

Protosulphate  of  mang.    1          9.5  37.63 

Water,    -    ...    -     3         3.35  8.93 

35.35     100.00 

These  proportions  are,  however,  very  different  from  those 
employed  by  manr,  nay,  I  believe,  by  all  manufacturers ; 
ana  they  ought  to  be  so,  on  account  of  the  impurity  of  their 
oxide  of  manganese.  Yet  making  allowance  for  this,  I  am 
afraid  that  many  of  them  commit  great  errors  in  the  relative 
quantities  of  their  materials. 

From  the  preceding  computation,  it  is  evident  that  1  ton 
of  salt  with  1  ton  of  the  sibove  native  oxide  <tf  manganese 
properly  treated,  would  yield  0.59  of  a  ton  of  chlorine, 
which  would  impregnate  1.41  tons  of  slacked  lime,  producing 
3  tons  of  bleaching  powder,  stronger  than  the  average  of  the 
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commercial  spectmens ;  or  allowing  fi>r  a  little  loss,  wUch 
is  unayoidable,  would  afford  2  t<ms  of  ordinary  powder,  with 
a  little  more  slacked  lime. 


Art.  Liy*  On  ihe  Changet  which  have  taken  place  in  the  JDe- 
clinatian  of  some  of  Ae  principal  Fixed  Stars.  By  John 
PoKD,  Esq.  Astronomer  Rtyal,  F.  IL  S.    [Phil.  Trans.} 

The  mural  circle  having  in  September  last  been  put  into 
complete  repair,  and  declared  by  sir  Troughton  to  be  in  as 
perfect  a  state  as  when  first  erected,  I  resumed  my  examina- 
tion of  the  principal  fixed  stars  which  form  the  Greenwich 
catalogue.  In  the  course  of  a  very  short  time,  I  found  that 
several  Anomfeilies,  which  had  previously  given  me  much  per- 
plexity, still  subsisted :  some  of  these  were  of  such  a  nature 
as  to  lead  to  a  suspicion  that  a  change  might  possibly  have 
taken  place  in  the  figure  of  the  instrument ;  on  the  other  hand, 
there  were  circumstances  that  strongly  militated  against  such 
a  supposition. 

Several  of  the  stars  in  which  the  supposed  discordance  ap- 
peared the  ^atest,  passed  over  almost  the  same  divisions 
with  others,  m  which  no  such  discordance  could  be  perceived. 
Moreover,  in  examining  these  discordances  in  different  pomts 
of  view  (that  is,  both  with  respect  to  their  right  ascensions 
and  polar  distances,)  I  fancied  I  perceived  something  like  a 

Eeneral  law,  that  was  quite  incompatible  with  any  possible 
jpothesis  of  error  in  the  instrument. 
On  a  point  of  this  importance,  I  clearly  saw  the  necessity 
of  devising  some  new  method  of  observation  which  might  de- 
cide with  certainty  that  which  otherwise  would  become  an 
endless  subject  of  doubt  and  conjecture. 

I  had  often  attempted  to  observe  the  altitude^  of  stars  by 
means  of  an  artificial  horizon  of  quicksilver,  or  other  fluid, 
but  had  abandoned  the  attempt  from  the  difficulty  of  protect- 
ing it  from  the  wind,  and  from  the  number  of  observations  I 
lost  in  fruitless  experiments.  To  this  method  I  had  again  re- 
course ;  and  by  means  of  wooden  boxes  of  different  sizes  and 
figures,  accordmg  to  the  difierent  altitudes  of  the  stars,  I  have 
sufficiently  accomplished  my  purpose.    A  very  fewobserva- 
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tions  were  sufficient  to  convince  me  that  the  instrument  was 
in  every  respect  perfect,  and  that  I  might  repose  the  greatest 
confidence  in  every  result  it  gave. 

Several  stars,  and  particularly  those  most  discordant,  I  have 
observed  by  this  new  method,  and  find  their  places,  without 
any  exception,  to  agree  within  a  fraction  of  a  second  with 
those  determined  by  direct  measurement  from  the  pole. 

Presuming  that  the  observations*  which  accompany  this 
paper  will  remove  every  shadow  of  a  doubt  as  to  the  accura* 
cy  of  the  instrument,  1  shall  now  proceed  to  state,  in  as  few 
words  as  possible,  the  nature  of  the  changes  which  a|^ar  to 
me  to  have  taken  place  since  the  year  1813. 

If  Bradley's  catalogue  of  stars  for  the  year  1 756  be  compar- 
ed with  the  Greenwich  catalogue  for  1813,  it  will  be  possible 
to  deduce  the  annual  variation  for  each  star  for  the  mean 
period,  or  for  the  year  1784,  on  the  supposition  of  uniformity 
in  the  proper  motion  of  each  Star ;  then  allowing  for  the  change 
of  precession  for  each  star,  a  catalogue  may  be  computed  for 
any  distant  period;  as  for  example,  the  present  year  1822. 
Suppose  such  a  catalogue  computed,  which  I  have  named  a 
preaicted  catalogue  j  then,  if  this  be  compared  with  the  ob- 
served catalogue  for  the  same  year,  the  following  difierences 
will  be  found  to  subsist  between  them. 

The  general  tendency  of  all  the  stars  will  be  to  appear  to 
the  south  of  their  predicted  places,  and  this  tendency  seems 
to  be  greater  in  southern  than  in  northern  stars :  if  any  star 
be  found  north  of  its  predicted  place,  it  will  always  be  a  star 
north  of  the  zenith,  and  the  quantity  of  its  motion  extremely 
small.  There  may  be  observed  a  much  greater  tendency  to 
southern  motion  in  some  parts  of  the  heavens  than  in  opposite 
or  distant  parts  as  to  right  ascension,  and  in  much  the  great- 
er portion  of  the  heavens  the  southern  motion  seems  to  pre- 
vail. A  southern  star,  as  Siritis^  situated  in  that  part  of  the 
heavens  most  favourable  for  southern  motion,  will  be  found 
more  to  the  south  of  its  predicted  place  than  Antares^  situat- 
ed in  the  part  least  favourable  for  southern  motion,  though 
it  is  itself  more  southward. 

Several  stars  have  moved  more  from  their  predicted  places 
than  other  neighbouring  stars :  when  this  happens,  the  motion 
is  always  southward ;  I  have  yet  met  with  no  exception  to 
this  rule ;  not  a  single  star  can  be  found  having  an  extra  ten- 
dency to  northern  motion ;  and  indeed  the  northern  motion 


•  Vide  Philos.  Trans. 
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in  any  star  is  so  very  small,  that  it  would  never  have  excited 
attention. 

A  very  great  deviation  will  be  found  in  three  very  bright 
stars,  Copeuo,  Protyon^  andStrtu^ :  the  proper  motion  of  each 
of  these  is  southward ;  it  therefore  follows  that  these  proper 
motions  are  accelerated^  The  proper  motion  of  Arctunu  is 
very  great,  and  likewise  southward.  It  is  situated  in  that  part 
of  the  heavens  where  the  southern  tendency  is  least  discerni- 
ble, and  is  nearly  quiescent ;  its  proper  motion  in  polar  dis- 
tance may  therefore  be  considered  as  uniform.  There  is  a 
circumstance  that  deserves  notice,  though  it  may  be  merely 
accidental :  the  stars  in  the  Greenwich  catalogue,  whose  pro-, 
per  motions  are  south,  nearly  equal  in  number  those  that  are 
north,  yet  the  quantitji  of  southern  proper  motion  exceeds  the 
northern  in  the  proportion  of  four  to  one. 

I  shall  at  present  offer  no  conjecture  on  the  cause  of  these 
deviations,  but  endeavour,  by  continued  observations,  more 
accurately*  to  ascertain  the  law  which  they  follow. 

Mr  Pond  then  gives  the  result  of  several  observations  from 
which  he  concludes  that  the  instrument  has  no  deviation  either 
from  flexion  of  the  telescope,  or  change  of  figure;  and  in  another 

Eaper,  which  may  he  considered  as  an  appendix  to  the  above, 
e  treats  on  the  probability  of  errors,  connected  with  the  obttrr* 
atlons  at  more  length.  Our  limits  prevent  us  from  copying  this 
part  of  his  paper.    He  then  proceeds : 

In  illustration  of  the  whole  of  the  preceding  observations, 
et  us  examine  two  catalogues,  those  of  Dr  Bnnkley  and  Mr 
Bessel,  which  have  lately  much  excited  the  attention  of  as- 
tromomcrs.  It  is  obvious,  by  merely  inspecting  these  cata- 
lo^es,  a  comparison  of  which  with  the  Greenwich  catalogue 
I  here  subjoin,  that  one  or  both  of  the  instruments  used  oy 
these  astronomers  must  be  erroneous ;  and  it  seems  to  me, 
that  the  source  of  error  is  the  very  flexure,  the  nature  and 
effects  of  which  we  have  been  considering.  For,  if  we  attend 
to  the  differences  between  these  two  catalogues,  we  shall  find 
that  the  six  stars  near  tlie  equator  differ  5"  from  one  another, 
whereas  the  stars  near  the  zenith  do  not  differ  above  2^.5. 
In  which  direction  flexure  will  effect  the  zenith  distances,  is 
a  matter  quite  accidental,  depending  on  the  unequal  elevation 
or  depression  of  the  object-end  or  eye-end  of  the  telescope^ 
ip  consequence  of  the  unequal  strength  of  the  materials.  If 
we  suppose  error  to  exist  in  each  of  the  catalogues,  this  cause 
must  have  had  an  opposite  influence  in  the  two  cases :  if  we 
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compere  the  Greenwich  observations  with  those  of  Dr  Brink- 
le^,  we  shall  arrive  at  the  same  ctoiclusion ;  namely,  that  the 
differences  must  be  caused  by  flexure  in  one  ot  both  of  the 
instrumenti ;  since  here  also  we  find  that  the  stars  in  the 
neighbourhood  of  the  zenith  are  affected  only  by  half  the  dif- 
ference in  polar  distance,  that  is  observed  in  the  stars  near  the 
equator ;  and  the  same  conclusions  may  be  drawn  from  com- 
j^ng  the  Greenwich  observations  with  those  of  Mr  BesseL 
The  polar  distances  of  all  the  stars  in  Mr  BessePs  catalogue 
exceed  the  polar  distances  given  in  the  Greenwich  catalogue  ; 
while  those  of  all  the  stars  in  Dr  Brinkley's  catalogue  as  regu- 
larly fall  short  of  my  determinations,  ft  is  not  from  the  ca- 
sual circumstance  of  my  results  being  nearly  a  mean  between 
the  results  of  those  two  astronomers,  that  I  intend  to  claim  a 
superior  weight  of  authority  for  my  own ;  for,  were  this  the 
only  ground  for  preference,  I  should  regard  the  question  as  yet 
vndetermined,  and  should  think  it  my  duty  to  recommend  the 
providing  of  new  and  more  powerful  instruments  for  ascer- 
taining the  truth.  But  it  appears  to  me  that  from  the  observa« 
tions  by  reflection,  which  I  have  lately  made,  and  from  their 
agreement  with  my  observations  by  direct  vision,  that  I  am 
entitled  to  determine  the  share  of  error  to  which  each  of  these 
two  catalogues  is  liable ;  not  onlj  from  the  general  superiori- 
ty of  the  Greenwich  circle,  which  I  consider  Uy  have  been 
tons  proved,  but  from  this  peculiar  circumstance,  that  where- 
at in  the  two  catalogues  or  Mr  Bessel  and  Dr  Brinkley,  the 
errors  c^not  fail  to  be  the  greatest  in  stars  near  the  horizon ; 
by  my  method  of  reflection,  those  stara  which  are  nearest  the 
faorizcn  must  be  determined  the  most  correctly,  from  their 
double  altitudes  being  measured  on  the  smallest  arc- 
In  stars  near  the  equator  the  catalogue  of  Mr  Bessel  dif- 
fers from  that  of  Dr  Brmkley  five  seconds  -,  and  from  the 
precedingconsideration,  I  thinlc  we  may  venture  to  conclude 
that  Mr  oessePs  polar  distances  are  too  great  by  about  three 
seconds,  and  Dr  Brinkley^s  too  small  by  about  two:  and 
smce  my  catalogue  differs  from  the  two  former  from  the  zenith 
to  equator  in  very  nearly  the  same  proportion,  there  can  be 
no  reason  to  doubt  that  their  errors  throughout  are  divided  in 
nearly  the  same  ratio. 

60 
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Aet*  LV. — Remarks  Hpon  the  CMfservatories  ofljwrcpt^  extracln 
edfram  a  memoir  of  Baron  de  Zack^  ToritUn  tqnm  the  occa* 

^  sion  of  a  new  Observatory/  at  Marlia  in  the  Dut^  o/Imcco^ 
founded  hu  her  Mtgesiy  Marie  Louise  de  Bourbon^  1819. 
Correspondanu  Astronomique^  be.  for  1832. 

[Commimicated  for  thk  Jour,  by  Prof.  FliRar.] 

There  are  about  one  hundred  and  thirty  observatories  in 
Europe,  and  we  are  certain  that  we  have  not  counted  all.  If 
they  were  all  in  active  operation,  provided  with  good  instru- 
ments, conducted  by  astronomers  of  intelligence,  skill,  indus- 
try, and  devoted  attachment  to  the  science,  undoubtedly  the 
number  would  be  ^eater  than  is  necessary.  *♦*♦♦♦ 
•  But  to  be  just,  It  is  not  always  the  fault  of  astronomers. 
Here  there  is  an  obsei:vatory,  but  no  instruments ;  there,  in- 
struments, but  no  observatory ;  in  another  place,  neither  the 
one  nor  the  other,  but  skilful  astronomers.  Moreover  there 
are  places  where  there  is  every  thing  that  is  wanted,  but  no  as- 
tronomer, or  at  least  none  who  is  willing,  at  leisure,  and  at  the 
§ame  time  competent  to  do  what  is  necessary.  Ten,  fifteen 
or  twenty  years  are  employed  in  building  and  furnishing  an 
observatory,  and  before  it  has  given  a  smgle  good  observa- 
^on,  it  falls  to  decay,  and  the  instruments  are  deistroyed.  Wc 
do  not  specify  instances,  although  it  would  be  easy  to  do  so. 
We  could  name  an  observatory,  lately  built,  the  expense  of 
which  was  about  a  million  of  francs,  [180,000  dollars^  which 
has  completely  failed,  and  the  instruments  belonging  to  which, 
though  very  valuable,  are  entirely  ruined.  We  could  men* 
tion  another  observatory,  which  had  been  in  operation  for  forty 
years,  but  which  has  now  done  nothing  for  twenty-five  years, 
and  which  had  not  succeeded  in  establishing  its  true  longitude, 
although  it  was  enriched  with  the  finest  instruments.  Here 
is  certainly  just  occasion  for  disgust  to  governments  the 
roost  liberal,  and  the  most  ready  to  protect  and  encoura^ 
the  sciences ;  and  if  complaints  are  sometimes  made  that  m 
this  or  that  particular,  they  have  not  been  sufiiciently  patro- 
nized, by  attending  to  the  subject  more  closely,  it  will  often 
be  found,  that  the  fault  is  in  those  who  complain,  rather  than 
in  those  who  .are  accused.  Sometimes  the  tailure  arises  from 
circumstances  the  most  unlooked  for.  A  particular  govern- 
ment, for  example,  which  may  have  a  collection  of  |ood  in- 
struments, is  not  inclined  to  erect  an  observatory,  because 
it  would  not  put  these  instruments  into  the  hands  of  an  unfit 
person  already  in  place.  In  some  cases,  it  b  known  very  well 
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how  to  ^t  rid  of  such  incumbents,  in  others  they  are  suffered 
to  remain*  ******* 

With  respect  to  most  observatories,  there  are  two  radical 
defects,  which  have  prevented  our  deriving  from  them  that 
general,  and  I  maj  say,  ahnost  universal  benefit,  which  they 
are  calculated  to  afford*  To  what  purpose  is  it  to  erect  splen- 
did observatories,  and  to  adorn  them  with  precious  instru- 
ments, and  to  make  the  best  possible  observations,  if  these 
observations  are  condemned  to  moulder  upon  the  shelves,  to  be 
destroyed  by  worms  and  mice,  or  to  perish  in  the  flames,  as 
has  often  happened*  ♦♦♦*** 

In  all  Europe,  there  is  only  the  single  observatory  at 
Greenwich,  in  which  the  observations  are  required  to  be  pub- 
lished annually*  Here  it  is  prescribed  to  the  Astronomer 
Royal,  as  a  duty^  and  the  President  and  Council  of  the  Royal 
Society,  are  obliged  to  see  that  this  duty  is  performed* 

In  the  other  observatories  of  Europe,  tnere  are  neither 
funds,  nor  regulations  for  this  purpose*  If  some  diligent  and 
£edthftil  astronomer  wishes  to  publish  his  observations,  he  is 
obl^d  to  apply  to  the  government,  or  some  branch  of  the 
crvil  authority,  for  the  requisite,  means,  for  the  booksellers  are 
not  charged^  and  ought  not  to  be,  with  works  of  this  nature* 
Afker  employing  much  time  and  pains,  by  dint  of  repeated  soli- 
citations, if  his  patience  and  courage  do  not  fail,  permission 
is  at  length  obtained,  to  print  somt  sfnall  matUr  $  but,  weary 
ivith  repeated  Unavailing  efforts,  he  is  loth  to  return  to  the 
charge*  Exertions  have  lone  been  made  for  the  publication 
of  the  posthumous  works  of  Tobias  Mayer,  who  died  1 763  ; 
at  length,  the  first  volume  came  out  in  1775 ;  the  others  were 
promised,  and  are  still  to  appear  [1819.]  ***** 

Thus  so  long  as  we  do  not  provide  permanent  funds,  destin- 
ed to  defray  the  expense  of  printing  those  observations  which 
are  worth  printing,  so  long  as  we  do  not  make  it  the  duty  of 
the  astronomer,  at  the  head  of  the  observatory,  to  publish  at 
stated  times,  all  his  observations,  I  readily  grant  that  it  is 
not  worth  while  to  build  new  observatories*  ****** 

Another  defect,  with  respect  to  many  observatories,  arises 
from  the  belief  that  it  is  sufficient  to  place  over  an  establish- 
ment of  this  kind,  a  good  mathematician,  with  the  expecta- 
tion, that  he  will  from  this  time,  become  a  good  astronomer* 
A  great  mathematician  is  seldom  fond  of  lon^  continued  ob- 
servations; he  accustoms  himself  with  difficulty  to  the  even- 
ing air  and  nocturnal  fatigue ;  he  has  not  always  that  ardour 
and  patience,  so  necessary  to  extreme  precision,  and  mini)te 
exactness  in  observations ;  and  these  are  notwithstanding,  the 
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qualkiet  whiph  constitute  the  good  obserrer.  Jfemton^  £«- 
Ur,  Lagrange^  would  probablj  have  made  poor  observers^ 
Study  and  application  maj  form  a  good  math^siaticiaA,  but  a 
good  observer  must  have  received  from  the  hands  of  nature,- 
exquisite  organs,  a  robust  constitution,  an  unfailing  stock,  of 
health,  together  with  a  ^ood  degree  o£  address  and  oexterity. 
No  study,  no  application,  wiU  supply  the  want  of  these.^ 
We  have  never  known  observers  of  a  feeUe  and  sickly  con-« 
stitution,  who  accomptished  anr  thing  of  consequence ;  bat 
we  have  had  distinguished  mathematicians,  whose  heakh  wa» 
very  delicate. 

When  we  have  placed  an  astronomer  in  an  observatory, 
well  mounted,  and  furnished  with  good  instruments,  it  is  not 
to  resolve  problems  in  geometry,*  to  give  the  last  finish  to 
algebraical  formulas,  to  purify  hydrogen  gasi,  or  to  Ught  halh 
and  theatres ;  we  require  one  who  laves^  and  who  knows  hou  to 
iuehis  e^ee^  who  is  well  acquainted  with  the  heavens,  who  can 
make  discoveries  there,  and  follow  with  a  lively  interest,  and 
exquisite  tact,  those  that  he  or  others  have  made ;  and  he 
should  above  all  things,  be  careful  to  follow  the  courses  of 
the  heavenly  bodies,  with  perseverance  and  with  intelli^ 
gence*t  ♦♦***♦ 

I  do  not  say  that  the  qualities  of  a  good  mathematician 
and  a  good  observer  are  incompatible ;  it  is  necessa?y 
that  the  latter  should  be  to  a  certain  degree  a  mathematkian, 
but  I  speak  of  those  who  have  been,  or  are  eminent ;  aiMl  I 
will  always  maintain,  that  such  men  as  Halley,  Graiis,  Olbers,' 
Bessel,  Littrow  andPlana,  are  men  altogether  out  of  theeooi* 
Bion  course,  and  will  always  be  so.  Obser\'ers  like  Hersche), 
Schroeter,  Harding,  Messier,  Pons,  &g.  are  of  another  class ; 
but,  as  it  is  so  seldom,  that  the  two  classes  are  found  united 
in  the  same  person,  in  order  to  have  an  observatory  under 
good  regulations,  I  should  propose  to  place  in  it  an  individual 


*  The  life  of  an  Mtronomer  is  terere,  laborious,  and  confined. — ^If  he  does 
what  he  oaght^  adieu  to  the  pleasures  of  the  world.  If  he  does  not  find  his 
pleasure  in  his  employment,  adieu  to  astronomy.  He  should  have  ardour, 
activity,  enthusiasm,  and  a  real  passion  for  beoominf^  a  good  astronomer. 

t  There  is  still  another  fault  sometimes  committ^,  in  requiring  courses 
of  lectures  of  astronomers  attached  to  |^at  observatories.  I  know  some, 
who  are  obli«^ed  to  labour  in  this  way,  and  who  are  almost  Mitirely  taken 
up  in  giyinr  instruction  eren  in  arithmetic  and  geometry,  which  wean 
them  out.  The  Flamsteads,  the  Bradleys,  the  Maskelyues,  the  Schroeten, 
the  Cassinis,  the  Maraldis,  the  Herschels,  &c.  were  not  thus  encumbeted 
with  the  httsinest  of  teaching,  and  it  ought  always  to  be  dispensed  with. 
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of  each  class,  the  one  far  th^  science  of  astronomj,  and  die 
other  far  the  bosinese  of  observing ;  it  is  only  bjr  the  uniofi  of 
both  that  an  observatory,  well  furnished,  can  be  properly 
conducted.******* 

******  There  are  persons,  who  doubt  whether  astro^ 
Qomieal  observatmes  are  still  necessary  and  useful.  There 
are  indeed  those  who  ^  further,  and  question  the  utility  of 
all  the  sciences,  imatimng  that  tney  have  found  in  them  the 
principal  source  of  the  innumerable  evils  that  afflict  mankind 
in  the  civWzed  state. 

We  do  not  pretend  that  science  and  virtue  are  inseparable, 
or  that  ignorance  and  happiness  are  never  seen  unitea.  The 
unlettered  man,  like  the  philosopher,  may  enjoy  the  real  sub* 
stantial  blessings  of  life,  arising  from  a  quiet  conscience,  a 
union  of  hearts,  an4  the  exercise  of  all  the  social  virtues. 
This  is  the  wise  ordination  of  Heaven,  to  the  end  that  each  may 
have  his  share  of  the  bappmess  which  is  protided  equally, 
for  all.  But  to  infer  from  this,  that  science  does  not  contri- 
bute to  the  good  of  man,  that  it  is  even  worse  than  useless,  is 
to  outrage  human  reason,  and  to  blame  the  author  of  nature, 
who  amid  all  his  works  and  all  his  creatures,  has  been  pleas' 
ed  to  endue  man  alone  with  intelligence,  with  a  capacity  for 
endless  insprovement,  whh  powers  that  manifiesttnemselves 
in  him  from  the  tenderest  age,  and  which  eannot  be  pkiced 
there  without  a  purpose. 

Man  would  inquire  into  every  thing,  know  every  thing,  com- 
prehend every  thing.  It  is  his  instinct,  it  is  the  first  workings 
of  reason,  and  precedes  all  reflection.  Be  surveys  all  na- 
ture as  his  domain,  he  descends  into  the  bowels  of  the  earth, 
sounds  the  abyss  of  the  ocean,  bounds  into  the  immensity  of 
the  heavens,  seeks  truth  every  where,  and  allows  himself  no 
rest  until  he  has  penetrated  into  her  sanctuary.  Why  are 
there  bein^  who,  disowning  the  voice  of  nature,  would  frus- 
-  trate  her  designs  f  But  they  are  notwithstanding  nature's 
hidden  powers,  actine  upon  the  moral,  as  well  as  upon  the 
physical  world  ;  for  these  insane  persons,  who,  relying  upon 
their  own  vagaries  to  arrest  the  goings  forth  of  the  immortal 
mind,  only  accelerate  its  progress,  as  is  manifest  from  the 
history  of  all  ages  and  all  nations. 

Ignorance  always  brings  with  it  a  crowd  of  errors,  as  its 
natural  offspring,  and  a  host  of  prejudices  to  which  it  gives 
its  sanction  ;  these  errors  and  prejudices,  are  always  hostile 
to  the  good  of  man. 

Science  on  the  contrary,  enriches  the  mind  with  new  tniths, 
overthrows  ancient  errors,  and  dissipates  the  fetal  pr^a- 
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dices  that  bes^et  it ;  such  is  the  empire  of  science,  which  no 
where  manifests  itself  so  sensibly,  and  with  such  effect,  as  in 
the  study  of  nature. 

It  is  to  a  want  of  an  acquaintance  with  the  laws  of  nature, 
that  we  are  to  look  for  the  origin  of  that  superstition,  which 
has  deluded  with  blood  all  parts  of  the  earth.  It  is  to  this 
source  that  we  are  to  trac^  that  awful  delirium,  in  which 
man,  from  rdigioos  motives  has  waced  war  against  his  fellow 
man,  on  account  of  his  opini0is.  It  is  hence,  also,  that  have 
sprung  all  those  absurd^aiid  whimsical  ri^,  by  which  man 
has  been  debased,  all  those  political  and  relidous  sects,  so 
ridkulous,  and  at  the  same  time  so  vicious,  which  have  im* 
molated  their  victims,  sacrificed  virtue,  innocence,  probity, 
and  even  modesty,  by  which  man  has  been  led  astray,  and 
made  to  commit  the  greatest  moral,  religious,  and  political 
enormities. 

It  is  to  a  knowledge  of  the  true  laws  of  nature,  moral  and 
physical,  that  man  owes  the  inestimable  blessing,  of  having 
escaped  the  odious  thraldom  of  fanaticism.  It  is  an  acauaint- 
ance  with  nature  which  has  saved  us  from  that  melancholy  and 
cruel  superstition  which  has  caused  so  much  blood ;  it  is  this 
knowledge  which  has  dissipated  the  darkness  and  the  illusion 
of  falte  opinions,  so  injurious  to  the  peace  and  best  interests 
of  man.  It  is  by  observing  the  laws  of  nature,  that  man  has 
arisen  above  those  puerile  fears,  which  so  long  overawed  and 
subjected  him.  Ecl^ises,  comets',  the  aurora  borealis,  meteors, 
fee.  &c.  are  no  longer  regarded  as  inauspicious,  or  even  mar^ 
vellous,  and  well  informed  persons  now  view  them  with  a 
tranquil  eye  and  without  apprehension.  They  are  taught,  or 
rather  they  teach  themselves,  to  see  nothing  in  the  universe, 
but  a  supreme  intelligence,  infinitely  wise  and  powerful,  and 
physical  and  moral  causes,  always  acting,  and  of  which  the 
action,  regular  and  unchangeable,  and  incapable  of  beii^  ar- 
rested or  anticipated  by  man,  has  in  it  notmng  to  terrify  or 
to  disquiet.  It  is  by  studying  nature  in  her  greatness,  that 
every  thing  is  at  length  perceived  to  be  governed  with  admir^ 
able  wisdom,  and  immutable  order,  that  constant  laws  are 
found  to  watch  over  the  preservation  of  the  universe.,  and  that 
if  certain  causes  tend  to  disturb  this  harmony,  others  also,  all 
active,  all  powerful,  are  exerted  unremittingly  to  preserve  it. 
The  agitation  and  oscillaticm  which  thus  takes  place,  is  only 
a  return  to  a  better  state  accidentally  or  necessarily  interrupt- 
ed. These  extraordinary  changes  are  as  natural,  and  as 
necessary,  as  those  which  are  more  common  and  regular. 
They  are  exhibited  to  us  in  the  heavens  every  day ;  they 
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are  made  known  to  ua  on  tbe  earth,  in  the  hulory  of  all  peo- 
ple. It  is  in  vain  therefore  that  ignorant,  foolish  man,  fthanld 
contend  against  this  sovereign  power  of  nature*  It  is  safest  to 
make  no  resistance,  to  yield  to  its  force,  and  to  follow  the  cur- 
rent with  wisdom  and  moderation.  The  times  are  passed  (and 
it  is  to  be  hoped'never  to  return,)  when  eclipses,  the  smoking 
entrails  of  victims,  the  irregular  flight  of  birds,  the  pecking  of 
fowls,  the  divinatbns,  the  charms,  the  illusions,  &c.  &c.  de» 
cided  tbe  fate  of  men  and  nations.  The  more  man  is  enli^ht* 
ened,  the  further  he  extends  his  knowledge  into  the  constitiH 
lion  of  the  world,  and  its  laws,  the  more  nearly  he  approach* 
es  to  his  true  destiny  and  consequently  to  his  true  h^ppi* 
ness. 


Art*  LVL — Sketches  of  the  Progress  of  Inventions^  conned* 
ed  iBoUh  J^aoigabh  Canals*    Compikd  from  various  sourcesm- 

The  triumphant  {progress  of  the  Great  Western  Canal,  be* 

Sm  a  few  years  since,  by  the  state  of  New-York,  has  fixed 
e  attention  of  the  pubbc  to  works  of  this  kind,  in  a  degree, 
perhaps,  unprecedented  in  any  other  country.  In  every  di»". 
trict  of  the  United  States,  canals  are  prelected,  and  sucn  ai^ 
the  supplies  of  water,  and  so  favourable  are  other  circum- 
stances, that  very  few  of  the  projects  appear  either  chimeri- 
cal, or,  at  least  so  far  as  the  pibfic  is  concerned,  useless. 

This  advantageous  mode  of  intercourse  and  traffic,  is  in 
some  of  its  most  important  parts,  of  modem  invention ;  al- 
though some  of  the  canals  of  the  ancients  were  designed  for 
commercial  intercourse,  and  on  all  it  might  have  been  prac- 
tised in  a  degree ;  yet,  irrigating  and  draining  the  land  were 
the  ends  proposed  by  most  of  the  canals,  known  in  the  early 
ages.  Tne  limit  which  the  state  of  knowledge  fixed  to  all 
works  of  this  kind  will  be  fully  perceived,  when  it  is  recol- 
lected that  locks,  and  consequently,  different  levels,  were 
unknown  until  within  a  few  centuries.  The  ancient  canals, 
therefore,  were  no  more  than  artificial  rivers,  which  could 
be  made  onlj  through  countries  nearly  level,  and  which,  in 
cases  of  deviation  from  that  direction,  not  only  presented  the 
obstacle  of  rapids  to  the  passage  of  boats,  but  required  con** 
stant  attention  and  labour,  to  preserve  the  embankments  front 
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dettmedai^.  and  ptirhape,  dm  neigkbonring  cmmtry  fiom 
iamdatioD*    Such  were  the  canals  of  India,  Egrpt,  and  aa- 
eient  Italy,  and  soch,  at  this  day,  are  the  canals  of  China. 
Notwithstanding  however,  Che  imperfection  of  these  works^ 
from  the  want  of  knowledge ;  smne  of  them  were  formed  on 
that  scale  of  grandeur  whkh  so  strongly  characterizes  the  pro- 
dactions  of  ancient  art*    There  seems  to  be  good  authority 
for  believing,  tha|  the  Red  Sea  was  once  united  to  the  Nile, 
by  a  canal*    Qae  entrance  of  this  canal  ii  said  to  be  yet  re> 
maiaiag.    The  canal  of  Alexandria,  which  united  that  city 
with  t&  Mile,  still  exists,  although  in  a  ruinous  state*    For- 
merly, the  productions  of  Egypt  were  carried  through  this 
channel  to  Alexandria,  thus  av^nding  the  dangerous  navi^ 
tion  of  the  mouth  of  the  Nile,  from  whence  they  were  shi]^ 
ped  to  Europe.    The  whole  number  of  canals  in  Egypt,  is 
said  to  have  amounted  to  e^ty,  some  of  which  were  forty 
leagues  in  length  and  in  some  places  nearly  threes  hundred 
yards  in  width.    The  Greeks  nave  left  no  great  works  of 
this  kind ;  at  least  none  for  the  purposes  of  navigation.    A 
cut  through  the  isthmus  of  Corinth,  which  woum  make  a 
navigable  passage  from  the  Ionian  Sea  to  the  Archipelago, 
though  often  proposed  was  never  effected.    The  canals  of 
ancient  Italy  were  naither  numerous  nor  extensive*    They 
worodesigiied  for  the  doubla  purpose  of  drains  and  nav^ 
tjon.    Snok  were  the  canals  of  the  Pontine  marshca,  and 
those  in  the  neighbourhood  of  the  Po*    In  England,  however, 
a  lUmaa  work,  now  called  the  Caerdike,  formerlr  united 
the  Nyne,  near  Peterborough,  to  the  Witham,  below  Lin- 
cohi*     It  was  nearly  forty  miles  in  length,  and  from  the 
ruins,  whkh  still  remain,  must  have  heea  very  broad  and 
deep.     Another  canal,  supposed  to  have  been  a  Roman 
work,  is  still   navigable,   and  connects  Lincoln  with    the 
Trent,  above  Gauisboroiigb,  bj  one  level  of  eleven  miles. 
These  canals  are  both  situated  m  the  English  Fens,  and  are 
of  course,  natural  levels.* 

It  has  been  observed,  that  locks  were  unknown  to  the  an- 
cients ;  thev  are  still  unknown  to  the  Chinese*  Some  of  the 
canals  ct  China,  however,  are  constructed  on  different  level8> 
and  their  method  of  ps^ssing  boats  from  one  level  to  another 
is  worthy  of  attention*  The  levels  are  connected  by  in- 
chned  planes,  constructed  of  hewn  stoi)e.t    These  incimed 
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planes,  in  some  instances,  connect  levels  differing  fifteen  feet 
m  elevation.  In  passing  from  the  upper  to  the  bwer  canal, 
the  boat  is  raised  out  of  the  water  and  launched  over  the 
inclined  plane,  the  last  part  of  the  operation,  of  course,  re- 
quirine  no  great  labour,  as  the  friction  over  the  plane  re- 
tards uie  descent  of  the  boat.  But  in  passing  from  the  infe« 
rior  to  the  superior  canal,  powerful  engines  are  required* 
These  consist  of  capstans  from  which  rope^  are  passed  round 
the  stem  of  the  boat.  The  effort  of  an  hundred  men  is 
sometimes  required  to  effect  the  elevation  of  a  loaded  boat. 
The  objection  to  this  mode,  taken  in  this  simple  and  rude 
form,  lies  not  only  in  the  great  labour  required  by  it,  but  in 
the  injury  whicn  must  necessarily  be  done  to  the  boats* 
The  practice  could  never  be  adopted  with  the  slightly  tun- 
berea  barges  used  in  our  canals,  tvhich  are  calculated  to  be 
supported  by  the  fluid  in  which  they  nK>ve,  and  which 
presses  with  a  force  perfectly  equal  on  every  part  with 
which  it  is  in  contact.  There  are  some  situations,  however, 
where,  from  a  scarcity  of  water,  the  inclined  plane  is  neces- 
sarily substituted  for  the  lock.  Some  works  of  this  kind, 
are  used  on  the" continent  of  Europe;  and  in  England,  in 
some  cases,  where  the  weight  of  the  descending,  greatly  ex- 
ceeds that  of  the  ascending  commodities,  as  in  the  traffic  be- 
tween nunes  and  furnaces,  inclined  planes  are  used  with  ad- 
vanta^.  m  these  situations  the  descending  and  loaded 
boat,  irmade  to  drag  up  an.  ascending  one,  which  is  en^y, 
or  but  lightly  loaded,  thus  exhausting  in  a  useful  purpose,  a 
force  which  not  being  expended  m  friction,  as  rollers  or 
wheels  are  used  between  the  boat  and  the  plane,  could 
not  be  otherwise  controuled  without  some  labour  and  cost. 

In  enumerating  the  improvements  in  canal  navigation,  we 
shall  commence  with  the  lock.  The  period  when  locks 
were  invented  does  not  now  <8eem  to  be  precisely  known. 
On  this  subject,  the  writers  in  the  Edinburgh  Encyclopedia 
say,  '^  We  have  been  at  some  pains  to  trace  the  original  dis- 
coverers of  this  important  engine ;  and  though  our  research- 
es have  not  yet  been  attended  with  all  the  success  we  could 
wish,  yet  we  have  been  enabled  to  acquire  some  new  lights 
respecting  the  early  histor^p^  of  an  invention,  which  three  cen^ 
tunes,  perhaps  four  centuries,  have  not  yet  brought  to  its  ul- 
timate perfection.  Belidor,  in  his  Architecture  Hydrauliquej 
supposes  the  invention  to  belong  to  the  Dutch,  from  some  ex- 
pressions used  by  Stevinus,  an  eminent  engineer  of  that  coun- 
try, in  his  treatise  Sur  la  nouvelk  Maniere  de  Fortification  par 
Ecluses^  published  in  1634  ;  but  that  superficial  inquirer  does 
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not  seem  to  hare  comprehended  the  particular  iiiveoti<ki  which 
StevinuB  describes,  who  expressly  says,  that  locks  of  the  mod- 
ern construction,  a  figure  and  very  correct  explanation  of  one 
wluch  he  gives,  had  been  known  m  Holland  from  early  times. 
His  object  was  to  describe  a  new  kind  of  sea  lock  then  late- 
ly invented,  for  the  purpose  of  securing  the  harbours,  and 
which  might  at  the  same  time  admit  the  passage  of  masted 
vessels.  The  dififeulty  was,  to  form  gates  which  could  be 
opened  when  the  water  on  their  two  sides  was  at  different 
levels.  The  inventions  of  several  engineers  there  mentioned 
are  described,  and  the  preference  given  to  the  plan  of  turning 
gates,  placed  so  as  to  fill  up  the  frame  of  the  common  gates, 
and  which,  when  let  go,  fall  into  the  line  of  the  stream. 

^  Stevinus  finst  eives  an  account  of  the  common  mode  of  ef- 
fecting the  first  object,  as  had  been  in  use  for  a  h)ng  time,  vie* 
the  raising  a  common  sluice  door  by  a  windlass,  which  he 
says,  does  not  allow  the  passage  of  masted  vessels. 

^^  3.  He  describes  the  sluices  used  for  draining  low  lands, 
consisting  of  two  doors,  butting  against  the  tide  and  shutting 
of  themselves,  which,  he  says  are  more  useful  than  raising 
the  sluices,  because  they  admit  of  being  larger,  and  require 
no  attention  to  watch  the  tide;  but  he  says  they  are  also 
defective  in  not  admittmg  matted  vessels  when  they  are 
placed  under  the  dyke,  and  in  not  retaining  water  to  scour 
the  channel. 

^  S.  The  third  kind  of  sluices,  serving  to  pass  masted  vessels, 
are  made  with  two  pair  of  pointed  doors,  like  the  second,  but 
raised  as  high  as  the  dykes  themselves,  comprising  between 
them  a  receptacle  for  ships,  with  two  small  sluices  made  in 
the  walls,  or  in  the  doors  themselves.  Then  he  describes 
briefly  the  mode  of  passing  a  ship  through  the  locks. 

**  Besides  these,  he  says  others  nave  been  made  which  open 
of  themselves,  with  the  ebb  falling  on  the  bed,  and  rise  with 
the  flood ;  also  gates  which  are  drawn  aside  into  the  land,  but 
their  use  is  not  convenient. 

•  "  Stevin  also  informi^  us,  thai  he  and  several  other  engineers 
had  agreed  to  study  this  subject,  and  communicate  their  in- 
ventions to  each  other.    The  following  was  the  result  c 

"Adrian  Janssen,  ciarpenter -of  Rotterdam,  invented  the 
locket  for  holding  a  turning  ^ate  in  its  place.  A  turning  gate 
had  been  made  at  Briel,  which  was  retained  in  a  groove  at 
the  bottom,  out  of  which  it  was  wound  three  inches  by  a  rack, 
•ere  it  could  turn  into  the  line  of  the  stream. 

"  Stevin's  mode  was  to  have  rising  vanes  the  whole  width  of 
each  butting  lock-gate ;  Cornelius  JDirricksen  Muys  of  Delft, 
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to  have  second  lock-gates  >  holding  up  the  first ;  and  Adrian 
Dirricfcsen  of  Delft  improved  Janssen's  mode,  by  applyii^ 
them  in  folding  gates.  He  got  a  patent  for  it  from  the  state, 
and  built  two  at  Maeslandsluis  and  two  at  Helvoetsluis  of  that 
kind,  which  yet  .exist*  Stevin^s  whole  account  of  this  mode 
of  securing  harbours  is  well  worthy  of  attention. 

^^Of  the  Italian  authors,  the  first  who  enters  into  the  history 
of  the  discover  V  is  Zendrini,  in  bis  treatise  Delia  Acqtu  Cor- 
rmU^  published  in  Venice,  1746,  who  says,  that  being  inte«- 
rested  in  ascertaining  the  original  inventors  of  locks,  he  had 
taken  some  pains  to  search  the  Venetian  annals  on  the  sub- 
ject, and  fomid  that  the  first  lock  was  invented  at  Stra,  near 
ViterbO)  by  two  brothers  of  the  name  Dominico,  clock-mak- 
ers, in  Viterbo,  who  had  a  patent  for  its  construction  from 
the  senate  of  Venice,  in  the  year  1481.  The  patent  describes, . 
that  these  engineers  had  engaged  to  construct  a  sluice,  (con- 
cha,) in  which  boats  might  pass  without  danger,  and  which  be- 
ing so  contrived,  that  ue  water  passing  out  with  facility,  the 
vessels  would  neither  be  required  to  be  discharged  nor  drawn 
over.    This  account  has  been  acquiesced  in  by  Lalande  and 
other  writers ;  but  Lecchi,  in  his  book  Dei  Cannali  /famga- 
k7t,  alleges  that,  previous  to  this  period,  in  1490,  the  lock 
had  already  been  mtroduced  in  the  navigation  of  Milan,  by 
Fillippo  Maria  Visconti,  as  mentioned  in  bis  life,  by  Decen>< 
brio,  one  of  his  courtiers.    And  in  1188,  Petentino,  the  archi- 
tect of  Mantua,  had  thought  of  it  on  his  dykes  on  the  Mincio, 
at  Governolo,  the  first  attempt  at  overcommg  the  fall  of  rivers 
in  all  Italy;  so  that  Lecchi  claims  it  for  Lombardy.  Never- 
theless, there  is  every  reason  to  believe  that  these  cases  were 
nothing  more  than  the  wear  and  single  flood-gates  already 
used  for  the  navigation  of  rivers ;   for  Berts^zolo,  in  his  dis- 
course upon  the  sluice  of  Governolo,  published  at  Mantua  in 
1609,  proposes  a  lock  with  a  chamber,  (sostegno,)  to  bo  built 
at  the  sluice  of  Governolo,  as  a  new  thing.    This  lock  has 
since  been  established  on  the  left  bank  of  the  Mincio ;  and, 
connected  with  an  opening  wear,  it  serves  to  hinder  the  tur- 
bid waters  of  the  Po  from  filling  up  the  lower  lake  of  Man- 
tua, while  at  the  same  time  it  preserves  the  navigation.     In- 
deed, in  many  parts  of  Lombardy,  wears  with  flood-gates 
are  yet  employed  for  river  navigation,  although  locks  ex- 
ist of  an  early  date,  and  some  of  them  also  of  singular  mag- 
nitude and  boldness.    To  conclude,  we  may  observe,  that 
at  all  events,  a  very  few  years  after  the  supposed  invention 
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in  the  Venetian  state,  the  celebrated  painter,  architect,  and 
engineer,  Leonardo  da  Vinci,  in  1497,  applied  locks  to  con- 
nect the  Milanese  canals  derived  from  the  Adda  and  the 
Tesino. 

^^  We  must  next  consider  the  claims  of  Holland,  that  other 
great  cradle  of  the  hydraulic  art  of  Europe.  We  have  for- 
merly noticed,  that  the  embankment  of  the  aifferent  districts  of 
Holland  had  chiefly  taken  place  between  the  years  1000  and 
1400.  In  1353,  a  placart  was  granted  by  William,  Earl  of 
Holland,  to  the  city  of  Haerlem  fw  the  construction  of  the 
sluices  of  Sparendam.  Those  sluices  must  have  necessarily 
been  a  lock ;  for  it  is  expressly  said  to  be  constructed  for  the 
more  convenient  passage  of  snips,  and  a  toll  is  appointed  to 
be  collected  on  the  vessels  which  make  use  of  it. 

^^  About  the  same  time,  viz.  1355,  the  jurisdiction  of  Deft- 
land,  was  established,  and  the  ancient  canal  from  thence  to 
Leyden  completed.  On  this  canal,  at  the  separation  between 
Deftland  ancl  Rhineland,  is  the  basin  of  Leidsendam,  which 
as  we  have  already  observed,  becomes,  to  all  intents  and 
purposes,  a  complete  lock,  by  means  of  the  stop-gates  belong- 
ing to  the  two  jurisdictions  at  either  end,  ana  it  has  always 
been  used  as  such. 

^'  At  the  same  period,  the  citizens  of  Utrecht  had  formed 
an  aqueduct  from  the  river  Lech  at  Vreeswyck ;  and  in  1371, 
as  we  are  informed  by  Hada,  in  the  History  of  Utrecht,  they 
deepened  and  enlarged  this  acqueduct,  so  as  to  make  it  na- 
vigable, and  placed  at  the  baiik  of  the  river  Lech  double 
fl<M>d-gates,  or  stop-gates  of  timber,  by  which  the  waters  might 
be  more  easily  kept  out  or  introduced.  (Hedae  Hist*  EmsU 
Vliraj.  Arnold,  ii.  Episc.)  The  structure  was  certainly  a 
lock,  as  we  see  by  a  note  upon  the  passage,  describing  an  im* 
provement  which  was  made  within  the  same  century  by  the 
addition  of  a  third  gate,  thereby  converting  it  into  a  double 
lock.  From  this  note,  it  is  evident  that  the  original  structure 
permitted  the  passage  of  vessels,  which  William  only  render- 
er  more  secure  during  the  high  floods  of  the  lock,  by  the  con- 
struction of  the  third  rate  on  the  side  next  that  river,  there- 
by forming  two  chambers  instead  of  one ;  and  by  the  care 
that  is  taken  to  mention  the  name  of  this  artist,  it  appears 
that  the  original  or  single  lock  was  not  considered  as  any  new 
invention.  There  is  therefore  strong  reason  to  believe  that 
in  Holland  the  lock  was  known,  and  in  use  at  least  a  century 
before  its  application  in  Italy/' 

The  construction  of  locks  is  not  yet,  perhaps,  brought  to 
that  degree  of  perfection  of  which  it  is  susceptible.     An  easy 
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passage  for  the  boats,  durability,  and  the  least  possible  ex- 
pense of  water,  seem  to  be  the  prbcipal  ends  to  be  had  in 
view  in  forming  locks*  Some  of  the  locks  on  the  most  cele- 
brated canals,  built  a  century  or  two  ago,  are  very  deficient 
in  some  of  these  particulars.  Such,  for  example,  are  those 
on  the  canal  of  Languedoc,  that  noble  work  which  unites  th^ 
Atlantic  to  the  Meoiterranean.  These  locks  are  oval,  or  in 
some  instances  of  a  circular  shape,  in  the  plan,  forms  adopt- 
ed from  a  false  idea  that  the  pressure  of  the  earth  bebind 
the  walls  would  thrust  them  inwards.  The  consequence  of 
this  form,  is  that  a  large  quantity  of  water  is  lost  on  the  pas- 
sage of  every  boat.  The  effect  of  the  earth  to  overthrow 
walls  built  straight  on  the  horizontal  line,  has  been  proved 
by  the  permanence  of  subsequent  works,  built  in  this  man- 
ner, of  no  great  amount,  when  they  are  otherwise  properly 
constructeo*  The  walls  should  always  be  built  of  masonry, 
if  indeed  iron  should  not  eventually  be  introduced.  The 
profile  or  fieure  given  to  the  lock,  as  represented  by  a  cross 
section,  is  of  great  importance,  as  on  this  the  stability  of  the 
walls,  in  a  great  measure,  depends.  The  walls  should  re- 
treat or  batter,  as  they  rise,  tne  batter  being  more  conside- 
rable at  the  bottom  and  decreasing  as  the  walls  ascend ;  at 
their  summit  they  become  nearly  vertical.  An  inverted 
arch,  sprung  from  the  bottom  of  each  wall,  gives  them  an  ad- 
miral3le  support,  preventing  them  from  sliding  inwards,  and 
against  this  it  is  necessary  to  have  some  euard. 

There  is  a  great  variety  in  the  size  of  locks,  as  the  canal 
is  navigated  by  large  or  small  boats.  The  sea  lock,  near 
Inverness,  on  the  Caledonian  canal,  is*  180  feet  long,  40  feet 
wide,  and  20  feet  deep,  besides  the  lift,  or  difference  of  the 
levels,  of  8  feet.  The  locks  on  the  Derby  canal,  are  90  feet 
long,  15  feet  wide,  and  11  feet  deep,  including  the  lift  of  8 
feet.  Those  on  the  Leeds  and  Liverpool  canal,  are  70  feet 
long,  15  feet  wide,  with  9  feet  lifts.  In  passing  a  lock,  every 
ascending  boat  requires  a  quantity  of  water  just  sufiicient  to 
fill  the  lock  from  one  level  to  the  other,  together  with  a 
quantity  equal  to  the  weight  of  the  boat.  But  a  descending 
boat  expels  a  quantity  of  water  into  the  upper  canal  as  it  en- 
ters the  lock,  which  is  retained  by  the  upper  gates  ;  equal  to 
the  weight  of  the  boat  and  its  lading.  To  make  a  double 
passage  then,  or  for  two  boats  equally  loaded  to  pass  in  op- 
posite directions,  it  requires  a  quantity  of  water  equal  to  the 
area  of  the  lock  multiplied  by  double  the  lift.  This  may 
perhaps,  be  taken  without  any  great  error,  on  locks  of  me- 
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dium  size,  at  320  tons**  A  necessary  precaution  in  fixing  the 
site  of  locks,  is  to  avoid  placing  them  too  near  together,  for 
in  such  case,  the  water  let  out  of  the  upper  lock  on  the  pas- 
sage of  a  boat,  will  overflow  the  banks  of  the  subjacent  level 
and  not  only  be  lost,  but  be  likelv  to  injure  the  works.  The 
locks  should  be  all  of  equal  he^ht,  so  that  the  water  used  at 


*  In  a  memoir  on  nav^ble  canals,  by  M.  Girard,  in  the  ^^  An* 
nales  de  Chimie,^'  and  which  Mr  Doolittle  has  translated  and 
published  in  SilUman's  Journal,  vol.  4.  p.  102,  the  expense  of 
water  by  locks,  ia  examined  at  some  length,  as  follows : — ^^  Does 
there  not  exist  a  necessary  relation  between  the  fall,  the  quan- 
tity of  water  expended  for  the  passage  of  boats,  and  the  draught 
of  water  of  the  boats  which  ascend  or  descend  through  the 
locks?  This  is  a  question,  which,  notwithstanding  its  importance, 
has  never  yet  been  treated,  and  which  I  propose  to  resolTe. ' 
To  reduce  the  question  to  its  most  simple  expression,  we  shall 
suppose :  1st.  That  the  boat  is  to  pass  from  one  level  to  another, 
by  a  single  lock.  2d.  That  the  boats  are  of  a  prismatic  form, 
and  that  their  dimensions  are  such  that  the  interval  which  sepa- 
rates their  sides  from  the  sides  of  the  lock,  when  compared  with 
the  space  occupied  by  the  boat  may  be  neglected  without  sensi* 
ble  error. 

^^  Liet  S,  represent  the  horizontal  section  of  the  lock  and  the 
boat ;  X,  the  lift  of  the  lock,  that  is,  the  difference  of  level  be** 
tween  the  two  basins  which  it  unites ;  f ,  the  draught  of  water 
of  a  boat  which  ascends  the  lock ;  r,  the  draught  of  water  of  a 
boat  which  descends. 

^'  The  manoeuyre  of  passing  a  boat  from  a  lower  to  a  higher 
level,  consists  in  first  drawing  the  boat  into  the  lock  through  the 
lower  gate,  which  is  closed  when  the  boat  is  in ;  2d.  Introducing, 
by  no  matter  what  means,  from  the  higher  basin  into  the  lock, 
a  quantity  of  water  sufficient  to  bring  the  two  surfaces  to  the 
same  level ;  3d.  Opening  the  upper  gate  of  the  lock,  and  passing 
the  boat  through  into  the  upper  basin.  Hence  we  see  that  to  e£ 
feet  this  passage  and  in  order  to  raise  the  surface  of  the  water  in 
the  lock  to  a  level  with  that  in  the  upper  basin,  it  is  necessary  to 
draw  from  that  basin  a  prism  of  water  :=  Srr,  whose  base  is  equal 
to  the  horizontal  section  of  the  lock,  and  whose  height  is  repre- 
sented by  the  lift  of  the  lock.  Furthermore,  when  the  boat 
passes  from  the  lock  into  the  basin,  its  place  in  the  lock  Lb  neces* 
sarily  supplied  with  a  quantity  of  water  =  S^',  equal  to  the  vo- 
lume of  water  which  it  displaces,  and  which  flows  from  the 
basin  into  the  lock. 

^^  Thus  tlie  quantity  of  water  expended  in  bringing  things  to 
their  present  state  may  be  expressed  by  Sx  -j-  S^'.  Let  us  sup- 
pose that,  the  communication  remaining  open  between  the  upper 
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the  upper  lock,  or  an  equal  quantity,  maj  serve  for  the  pas- 
sage  ot  the  boats  through  the  lower  lifts. 

A  great  man'y  contrivances  have  been  proposed  either  as 
improvements  of  the  common  lock,  or  a  substitute  for  it.  if 
in  a  lock  of  the  common  construction,  we  consider  the  water 
which  is  let  down  from  one  level  to  another,  in  the  light  of  a 
force  expended  to  produce  a  given  effect,  which  is,  the  eleva* 


basin  and  the  lock,  another  boat  is  ready  to  descend,  the  manoeu- 
vre is  reduced  to  Ist  introduciog  the  boat  into  the  lock  and 
shutting  the  upper  gate ;  2d.  emptying  the  lock  until  its  surface 
is  on  a  level  with  that  of  the  lower  basin,  and  3d.  opening  the 
lower  gate  and  passing  the  boat  into  the  lower  basin. 

*>'  The  introduction  of  the  boat  from  the  upper  basin  into  the 
lock  has  caused  a  reflux  from  the  lock  into  that  basin  of  a  vo- 
lume of  water  =  Stf\  equal  to  that  displaced  by  the  boat  In 
letting  off  the  water  from  the  lock,  to  lower  its  surface  to  a 
level  with  that  of  the  lower  basin,  things  are  replaced  in  the 
same  state  as  they  were  before  the  ascent  of  the  first  boat 

^<  This  operation,  which  we  shall  denominate  a  double  ptusage^ 
has  caused  an  expenditure  of  water  represented  by 

Sx — S(r  — fJsrSy 
since  the  quantity  of  water  expended  may  always  be  t^present- 
ed  by  a  prism,  whose  base  hi  equal  to  the  horizontal  section  of 
tbe  lock,  and  whose  helg^  is  represented  by  an  indeterminata 
line  f.  Dividing^  this  equatioB  by  the  factor  S,  common  to  bA 
its  terms,  it  becomes 

y=xx— (r— r), 
which  belongs  to  a  right  line  of  simple  construction.     It  ex- 
presses moreover,  between  the  lift  of  the  lock,  the  draught  of 
water  of  the  boat,  and  the  quantity  of  water  expended,  relations 
which,  notwithstanding  their  extreme  simplicity  have  not  hither 
to  been  remarked. 

^^  It  follows  from  this  equation  that  the  expense  of  water,  y, 
win  be  positive,  null,  or  negative,  according  as  we  have  : 

x:>f—f 

X   <t   — t' 

Thus  it  appears  that  the  expense  of  water  from  any  lerel  may 
not  only  be  diminished  at  pleasure,  but  that  it  may  be  renderctd 
null,  and  that  a  certain  quantity  of  water  may  even  be  raised 
from  a  lower  to  an  upper  contiguous  basin.'^ 

There  is,  perhaps,  no  instance  on  any  canal,  where  x  <  r  —  f, 
or  even  where  ar=t"  —  t'.  Still,  however,  the  investigation 
may  be  extremely  useful  as  showing  the  relations  which  exist 
between  the  loads  which  pass  through  the  canal,  the  lift  of  the 
locks,  and  the  expense  of  water. 
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lion  or  depression  of  the  boat  and  its  load,  there  is  a  loss  of 
the  acting  force  unknown  in  any  other  mechanical  operation. 
Thus,  to  raise  a  boat  and  load  weighing  30  tons  tnrouffh  8 
feet,,  it  will  in  general  require  180  tons  of  water,  fafiing 
through  an  equal  space.  But  in  descending  boats  the  effect 
is  negative,  and  the  disparity  between  this  and  the  force  is 
yet  more  striking.  If,  therefore,  in  transferring  boats  from 
one  level  to  another,  the  economy  of  force  only  were  con- 
sidered, the  inclined  plane,  arranged  as  it  is  in  England,  must 
be  very  advantageous,  the  expense  of  force  being  in  thecNy, 
merely  the  small  sum  required  to  overcome  the  friction  of 
the  machinery  and  the  inertia  of  the  moving  masses. 

Mr  Fulton,  who  paid  much  attention  to  this  subject  in  the 
early  part  of  his  life,  says,  ^^  I  do  not  hesitate  to  prognosti- 
cate the  annihilation  of  lock  canals  by  improved  science, 
in '  like  manner  as  improvements  in  macuinery  renders 
the  old  apparatus  useless.^  (Fulton  on  Canals,  p.  28.)  A 
bold  preciiction,  which  seems  yet  very  far  from  being  ful- 
filled. This  gentleman  was  then  highly  in  favour  of  the 
inclined  plane  as  a  substitute  not  only  for  locks,  but  for 
aqueducts.  In  bis  work  published  in  London  in  1706, 
he  has  detailed  fully  his  plans.  His  machinery,  besides 
the  inclined  plane,  may  be  described  in  general  terms, 
as  consisting  of  an  endless  chain  running  over  wheels,  fixed, 
one  at  the  top  and  one  at  the  bottom  of  the  plane ;  to  this 
chain  are  to  be  attached  two  boats,  b  such  a  manner  that 
the  descending  boat  assists  in  dragging  up  the  ascending  one. 
The  small  force  which  may  be  necessary  to  pass  the  boats 
so  arranged,  over  the  plane,  is  to  be  supplied  oy  a  vessel  of 
water  descending  through  a  shaft  from  the  upper  canal.  The 
boats  are  to  be  small,  and  they  are  to  be  provided  with 
wheels,  to  dimmish  the  friction,  in  passing  over  the  planes. 
Various  other  modifications  of  the  inclined  plane  have  been 
proposed ;  some  of  which,  as  has  been  before  observed,  are 
advantageously  used  in  peculiar  situations.  None  of  them, 
however,  are  thought,  at  the  present  time,  likely  to  become 
a  general  substitute  for  the  lock. 

Another  contrivance,  called  the  balance  lock,  consists  in 
floating  the  boat  into  a  case  or  vessel,  at  the  termination 
of  one  canal,  and  moving  it  vertioally,  by  machinery,- to 
the  other  canal.  There  are  two  of  these  cases  suspended 
over  the  same  puUies  or  axle,  so  that  they  at  all  times 
balance  each  otner,  and  that,  whether  one  or  both  contain 
boats,  because  they  are  so  executed  that  a  boat  on  entering, 
expels  from  the  case  a  quantity  of  water  equal  to  its  own 


we%ht,  9Dd  the  same  qoantkyr  retums  to  the  case  when^tiie 
boat  is  passed  out.  But  one.  of  the  most  uigenious  machines 
which  has  been  layented  to  avoid  the  loss  of  water,  is  de- 
scribed in  the  Repertory  of  Arts,  vol*  1,'P  81,  Ist  series. 
It  may,  perhaps,  be  considered  as  a  modification  of  balance 
locks,  previously  invented ;  still  it  exhibits  great  originality 
and  inventive  power  in  its  authors.  It  is  necessary  in  thu, 
36  jo  other  balance  locks,  that  the  two  canals  terminate  in 
the  same  vertical  plane ;  the.  end  of  the  upper  canal  being 
closed  by  gutes  at  its  termination.  Things  being  in  this 
state  ^.  well  or  pit  is  sunk  at  the  head  of  the  lower  canal,  of 
a  depth  someWnat  exceeding  the  difference  of  elevation  be- 
tween the  two  levels.  This  pit  is  filled  with  water,  and  a 
diving  chest  (^  buoy,  sufficiently  strong  to  bear  a  heavy  ex- 
ternal pressure,  is  then  made  and  put  afloat  over  the  pit. 
On  the  top  of  this  chest  several  strong  posts  are  erected,  high 
enough  to  reach  the  bottom  of  the  upper  canal.  These  posts 
support  a  cradle,  which  is  open  above  and  nearly  filled  with 
water,  and  having  gates  at  both  ends,  through  which  the 
boat  may  pass  in  and  out.  The  specific  gravity  of  the  buoy 
must  be.  so  much  less  than  that  of  its  surrounding  water,  as 
to  be  just  able  to  support  the  load,  consisting  of  the  pillars 
and  cradle,  which  are  fixed  to  it,  together  vrith  the  canal 
boal  and  a  sufficient  quantity  of  water  to  keep  it  afloat  in 
the  cradle.  Wh^  so  loaded,  it  should  be  just  covered  by 
tb^  water  in  the  pit,  where  it  can  now  move  up  and  dowis^ 
OB  the  a|^3lication  of  a  very  small  fb^ce,  like  the  balloon  or 
tlie  Cartesian  Devil.  To  let  down  a  boat:  from  the  upper 
level,  the  end  of  the  cradle  is  fixed  by  screws  to  the  gate* 
way  of  the  canal,  the  gates  of  which,  as  also  those  of  the 
cradle  at  the  end  next  to  the  boat,  are  then  opened;  the 
boat  enters  from  the  canal  into  the  cradle,  di^lacmg  a  quan- 
tity of  water  just  equal  to  its  weight,  consequently  the  bur- 
den on  the  buoy  is  not  altered.  AH  the  gates  are  then  clo$ed 
and  the  fastenings,  which  confined  the  cradle  to  the  gate- 
way, taken  off;  when  on  the  application  of  a  triflfaig  force  to 
the  mass,  the  buoy  descends  to  the  bottom  of  the  pit,  bring- 
ing the  boat  to  the  plane  of  the  lower  level.  The  gates  m 
the  end  of  the  craale  are  then  opened,  and  the  boat  passing 
ouli  its  place  is  supplied  by  water  from  the  lower  canal. 

There  is  yet  another  contrivance  (Rep.vol.  2.  p  335,)  differ- 
ing considerably  from  the  above,  although  of  the  same  class. 
It  is  a  caisson  or  diving-trunk,  made  so  as  to  be  perfectly  tight 
when  the  gates  at  its  ends  are  closed.  This  floats  in  the  lock 
between  the  two  canals.    The  canal  boat  is  received  into  it, 
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and  it  i3  made  to  descend,  tfaropigk  tbe  wate^  of  the  lock,  to 
tke  plane  of  the  lower  canal ;  wten  by  opening  the  end  of  the 
caisson,  and  corresponding  gates  in  the  lower  part  of  the 
wall  of  the  lock ;  the  boat  is  passed  out.  The  ascending 
motion  is  obtained  by  pumping  water  out  of  the  caisson, 
which  operation  is  reversed  to  obtain  a  descent.  In  this  and 
the  preceding  invention,  the  manner  of  passing  an  ascend* 
ing  Kwat  will  be  understood,  from  the  operation  of  descend- 
ing,  which' has  been  described. 

In  another  and  distinct  class  of  contrivances,  it  is  pnqposed 
to  fill  the  common  lock  by  elevating  water  firom  a  sort  ef 
cistern,  made  near  it.  To  accomplish  this,  different  kinds 
of  plttngers  are  to  be  used,  some  of  which  are  very  inge- 
nious, particularly  those  of  Betancourt*^  Steevenst,  Bus- 
by^ ana  Bogaerts§.  In  these  the  plunders  are  so  counter- 
balanced as  to  be  always  in  equilibrio  with  the  water  in  the 
lock,  at  whatever  height  it  may  be ;  consequently  the  appli- 
cation of  a  very  small  force,  destroying  the  equilibrium  pro- 
duces the  rise  or  fall  of  the  water  as  may  be  required. 

Although  some  of  the  preceding  machines  have  been 
erected  on  the  large  scale,  and  have  given  promise  of  sue- 
cess;  thejr  have  not  made  their  way  to  public  confidence, 
and  have  in  the  end  been  generally  abandoned.  We  have 
thought,  however,  that  it  might  be  useful  to  recapitulate  s^une 
of  the  inventbns  connected  with  so  importaiit  a  subject  i 
several  of  these  show  that  their  authord  were  well  acquainted 
with  the  laws  of  fluids,  and  that  they  pursued  their  deakiis 
with  sufficient  ardour  to  have  conquered  any  small  dii^ 
Acuities. 

We  have  omitted  mentioning  before,  an  ancient  and  very 
obvious  method,  because  it  has  been  often  used  and  found  to 
answer  its  design,  and  has  lately  appeared  in  a  new  form 
and  is  said  to  he  now  in  operation  on  the  Regent^s  canal||. 
Th^e  is  an  account  in  Belidor's  Archittciur^  Hydraulimu^ 
of  a  lock,  constructed  by  M.  Dubie  in  1643,  on  the  canal  of 
Ypres,  on  this  pinciple,  where  the  lift  was  20  feeu  In  this, 
two  reservoirs  were  formed,  one  on  each  side  of  the  lock 
with  which  they  communicated,  but  on  levels  differing  from 


•  Repcrtonrof  Artf,  VoL  23,  p.  126. 

t  Rep.  Vol.  23,  jp.  147. 

+  Rep.  Vol.  23,  p.  1. 

f  Newton's  Journal,  Vol.  1,  p.  1. 

II  WaahiD^^n  Quarterly  Journal. 
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each  ocher :  both  of  them  however,  being  between  the  levels 
of  the  canal.  When  the  lock  was  full  and  it  was  required  to 
empty  it  for  the  descent  of  the  boat ;  one  third  of  the  water 
of  the  lock  was  let  off  into  the  upper  reservoir;  another 
third  was  then  let  off  to  the  lower  reservoir ;  the  remaining 
third,  having  an  elevation  but  litde  above  the  lower  cana^ 
was  then  let  into  it,  and  the  boat  passed  out.  Now  in  these 
operations,  supposing  the  reservpirs  of  such  extent  that  the 
water  let  into  them  would  not  sensibly  elevate  their  surfaces  ^ 
two  thirds  of  the  water  which  filled  the  lock  is  still  retained, 
at  more  than  tivo  thirds  of  its  former  elevation,  and  it  may 
be  again  applied  to  fill  the  two  bferior  thirds  of  the  lock : 
th»  was  done  in  the  canal  above  described,  and  the  vrhtAt 
quantity  of  water  reauired  from  the  upper  canal,  to  pass  a 
boat,  is  said  to  have  been  but  six  feet.  It  is  evident  that  if 
the  water  be  divided  among  a  great  many  reservoirs,  all  on 
different  elevations,  the  water  of  the  locks  may  be  saved  to 
a  yet  ]peater  extent. 

Several  locks  with  reservoirs  resembling  the  above  have 
been  constructed  in  England.  The  form  used  on  the  Re* 
gent's  canal,  to  which  we  have  alluded,  consists  of  two  locks 
placed  beside  each  other.  One  of  these  bein^  filled,  and  the 
other  empty,  and  two  beats  ready  to  pass  in  different  courses, 
the  water  is  permitted  to  run  from  the  full  lock  into  the 
empty  one,  >rhich  it  fills  half  full ;  the  remainder  is  then  sup'* 
plied  from  the  summit,  and  the  boat  elevated  to  the  upper 
canal,  while  the  boat,  and  the  remaining  water  in  the  otner 
lock^  is  let  off  as  in  ordinary  cases. 

(To  bt  cofBtiiiaed.) 


Art.  LYII. — Account  of  an  Apparatus  for  determimng  the 
mean  ttmptraiurt  and  tlie  mean  atmospherical  pressure  for 
any  period.  By  John  Farrar,  Prof,  of  Mathematics  and 
Natural  Philosophy  at  Harvard  University. 

In  a  former  number  of  the  Boston  Journal,  mention  is 
made  of  a  clock  being  ^so  constructed,  with  a  variable  pen- 
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dulum  depending  upon  the  temperature,  as  to  answer  the 
purposes  of  b  thermometer.  The  following  is  a  description 
of  a  pendulum,  contrived  upon  this  principle,  which  1  had 
attacned  to  a  common  eight-day  clock,  four  or  five  years 
ago,  and  which  is  found  to  indicate  the  temperature  m  the 
manner  proposed.  It  consists  of  a  cylindrical  ^  ^^^D 
glass  tube  A  B,  about  thirty*two  inches  long^^^^ 
and  two  inches  in  diameter,  having  at  its  upper 
extremity  a  large  bulb  C  D,  flattened  at  the  top, 
^bout  three  inches  in  height  and  four  inches  m 
diameter,  and  communicating  with  the  lower  end 
of  the  cylinder  A  B,  by  mean»  of  the  small  tube 
tf  6.  Thus  constructra,  the  pendulum  is  to  be 
inverted,  and  the  bulb  C  D,  together  with  the 
sniaU  tube  a  b,  to  be  filled  with  mercury,  well 
mrified  and  freed  from  air-bubbles.  The  end 
b,  of  th^  large  cylinder  is  then  to  be  closed,  so 
as  to  confine  the  air  in  the  space  between  A  and 
B,  but  at  the  same  time  allowing  the  mercury, 
the  pendulum  being  again  inverted,  to  descend 
into  this  space  from  the  bulb  C  D,  through  the  ^ 
open  end  t,  of  tho  small  tube  a  b.  Thus  pre-  ^  ^^ 
pared,  the  length  of  the  column  of  air  A  B  deter- 
mines the  length  of  the  pendukim.  As  this  contracts  by 
cold,  more  mercury  descends  from  the  bulb  C  D,  and  the 
pendulum  is  lengthened ;  as  it  expands  by  heat,  it  throws  more 
mercury  up  into  the  bulb,  and  m  this  way  raises  the  centre 
of  oscillation,  and  increases  the  rate  of  going  of  the  clock.  A 
column  of  air  of  28  inches,  (the  distance  between  the  surface 
of  the  mercury  and  A,  ^at  the  temperature  of  55^)  ought  to 
be  subject  to  a  variation  from  extreme  heat  to  extreme  cold*, 
in  this  climate,  of  seven  inches,  no  allowance  being  made 
for  condensation.  The  actual  variation  in  the  length  of  the 
colvmn  A  B,  produced  by  s^  change  of  temperature  from  0^ 
to  90%  has  not  exceeded  two  and  a  half  inches ;  but  this  is 
found  sufficient  to  cause  a  difference  of  about  one  hour  in  a 
day,  in  the  rate  of  going  of  the  clock.  The  whole  appa- 
ratus, for  example,  being  attached  to  the  clock,  at  such  a 
distance  from  the  centre  of  suspension  as  to  beat  seconds, 
mean  solar  time,  when  the  thermometer  stands  at  0**,  the 


*  The  range  of  the  thermometer  in  thii  place,  at  actually  obserred,  ii 
no  len  than  1  lO*".  On  the  4th  of  July  1811,  it  roM,  in  the  shade,  to  101«, 
•ad  Feb.  tSth  1817,  it  fell  to  18''  below  zero. 
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clock  wiH  gain  an  hour  a  day  when  the  thermometer  stands 
at  90^ 

In  order  that  this  clock  may  be  made  to  answer  the  por- 
peses  of  a  thermometer,  it  must  be  ascertained  by  actual 
trial,  what  rate  of  going  of  the  clock  corresponds  to  each  de- 
cree of  the  thermometer,  from  extreme  cold  to  extreme  heat» 
f  his  may  be  done  by  placing  the  clock  during  a  period  of 
extreme  cold,  in  a  room  communicating  with  one  in  which  a 
fire  is  kept,  and  which  may  thus  be  heated  to  any  required 

C>mt,  and  kept  stationary  at  this  point  for  one  hour,  or  a 
n^er  time,  as  may  be  thought  necessary.  The  hourly  gain 
or  loss  for  each  required  decree  being  thus  determined,  if  we 
multiply  the  several  results  by  34,  we  shall  have  the  daily 
gain  or  loss  answering  to  the  different  degrees  of  the  ther- 
mometrical  scale.  By  means  of  a  table  constructed  in  this 
manner,  it  will  be  easy  to  find  the  temperature  of  each 
day,  equivalent  to  a  deduction  from  observations  made  eve- 
ry second.  We  have  only  to  observe  once  in  twenty-four 
hours  the  gain  or  loss  of  the  clock  in  question,  by  comparing 
it  with  a  common  well  regulated  clock,  or  chronometer,  and  to 
see  to  what  degree  or  point  of  the  scale  this  gain  or  loss  cor- 
responds. We  should  accordingly  be  able  to  estimate  the 
relative  temperature  of  different  places,  or  of  the  same  place 
at  different  times,  with  more  precision  than  the  present 
method  admits  of.  .  ^ 

It  will  be  perceived  that,  since  any  variation  of  tempera- 
ture is  indicated  by  the  the  gain  or  loss  of  the  clock,  as  de- 
termined by  actual  trial,  no  account  need  be  taken  of  any 
irregularity  arising  firom  longer  or  shorter  arcs  of  vibration, 
in  consequence  of  an  increase  or  diminution  in  the  length  of 
the  pendulum,  as  this  irregularity  is  combined  with  that 
which  depends  simply  on  the  length  of  the  pendulum.  The 
variation,  therefore,  from  an  assumed  rate  of  going,  may  be 
fairly  ascribed  to  change  of  temperature.  Now  in  the  dock 
above  described,  the  gain  in  34  hours  corresponding  to  a 
change  of  one  degree  m  the  thermometer,  is  at  a  mean  forty 
seconds ;  it  may  consequently  be  presumed,  that  the  rate  of 
going  of  the  clock  would  give  a  result  within  half  a  degree 
of  that  obtained  by  a  continual  observation  of  the  thermo- 
meter ;  it  would  at  least  give  results  more  proper  to  be  com- 
pared with  each  other,  than  those  derived  from  the  method 
commonly  employed.  It  would  be  very  easy  to  make  the 
pendulum  still  more  sensible  to  a  change  of  temperature,  by 
increasing  the  capacity  of  the  cylinder  AB,  or  by  connecting 
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it  with  a  globe  of  air,  placed  near  the  axis  of  vibratioa^ 
where  the  resistance  of  the  external  air  would  have  less  effect. 

It  is  verj  obvious  that  the  going  of  a  clock  may  be  made 
to  indicate  in  a  similar  manner,  the  state  of  the  barometer. 
If  we  perforate  the'  cylinder  AB,  which  has  hitherto  been 
supposed  air  tight,  the  instrument  would  evidently  be  con« 
verted  into  a  barometer.  But  the  greatest  range  of  the  ba- 
rometer in  this  latitude  being  only  about  two  inches,  a  cylin- 
der of  this  size  would  not  be  sulSScicntly  sensible.  The  lub- 
ioined  figure  represents  the  form  of  one  that  I  —  /"'"^ 
nave  used,  in  which  E,  F,  are  two  cylinders,  each  ^  ^HJF 
about  three  inches  in  diameter.  The  tube  e  y^  is 
made  thick  and  strong,  with  a  bore  of  the  size  of 
a  common  barometer  tube.  The  end/^  descends 
nearly  to  the  bottom  of  the  cistern  F,  and  allows 
the  au*  to  pass  freely  between  it  and  the  neck  of 
the  cistern. 

A  course  of  experimental  results  bein^  obtained 
for  this  pendulum,  as  in  the  case  of  the  tnermome- 
trical  pendulum,  Ihey^  might  be  employed  in  the 
same  way  in  registering  the  state  of  the  barome- 
ter* Relying  also,  as  in  the  former  case,  upon 
the  actual  rate  of  eoing  of  the  clock,  answer- 
ing to  each  particular  state  of  the  barometer,  JBL 
the  deviation  of  the  pendulum  from  a  perpen-  p  Cw^ 
dicular,  each  vibration,  and  the  greater  or  less  de-  ^^^m 
viation  at  different  times,  would  be  of  little  moment.  A  cor- 
rection, however,  would  be  necessary  for  change  of  ten^pe- 
rature,  which  might  be  determined  in  like  manner  by 
experiment. 

Ckunimig^  Jwmary  14,  1834. 


Art.  LVIII* — Descrvption  of  four  native  specie$  of  the  Genus 
Cantharis.    By  TTiaddeus  William  Harris^  Mi  D. 

(Commanicated  by  the  Author.) 

Modern  entoou^lodsts  have  restored  the  name  of  Cahtha- 
RI9  to  that  genus  of  insecu,  the  type  of  which  is  the  Cantha- 
ris  of  commerce* 
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Of  this  genus  there  are  several  species,  which  are  natives 
of  the  United  States.*  Three,  of  the  four  inhabiting  New- 
England,  and  occasionally  employed  in  medicine,  have  been 
frequently  confounded  under  the  general  appellation  of  jiototo* 
Jties^  and  have  been  incorrectly  desi^ated  by  a  scientific  name 
peculiar  to  one  species  only.  Specific  distinctions  if  not  prac^t 
tically  are  scientifically  important.  A  concise  description  of 
these  four  species  will  be  ^ven,  by  which  they  ma^  be  easi« 
ly  distineuisned  from  each  other,  and  a  summary  will  be  pre- 
sented of  such  facts  as  have  hitherto  appeared  respectmg  their 
history,  and  medical  utility. 

The  msects  oT  this  genus  deposit  their  eggs  in  the  eround. 
The  larvs  hatched  from  them  have  six  legs,  are  soft-bodied, 
generally  of  a  yellowish  colour,  and  live  upon  various  xege* 
table  substances.  When  fully  grown  they  change  into  uie 
pupa,  and,  after  a  certain  time,  emerge  from  the  earth  in  the 
perfect  state.  It  is  in  this  state,  only,  that  they  are  furnished 
with  wings,  and  are  capable  of  propagatme  their  species. 
The  males  are  usually  smaller  than  the  females. 

The  natural  family  Cantuaridje  contains  eleven  genera, 
including  several  insects  in  which  epispastic  properties  have 
been  detected.  Among  them  are  found  the  celebrated  blis* 
tering  fly  of  the  ancients,  Mytabris  ckhoreij  which  at  this  da^ 
holds  a  distinguished  place  in  the  materia  medica  of  the  Chvi 
nese,  and  another  species  ofMylabrisy  plentiful  in  Indla^  and 
said  to  be  quite  as  efficacious  as  the  common  Spanish  fly* 
The  existence  of  similar  qualities  in  Meloe  prascarabcsua  has 


*  Thomai  Sajr,  £sqr,  of  Philadelphia,  a  diligent  and  profoand  entomolo- 
risi,  informs  me  that  the  amnber  of  ipecies,  already  diicoTered  within  the 
United  States,  is  sixteen,  tub.  :  C.  §egmenta^  JVW^oUit,  oIMe,  artieuiaru^ 
immaeulaiaj  sphttricaUii^  maetdata^ferruginea^  r$Heuiula^  viitaia^  marginn^ 
to,  atratOy  omeo,  pMa^  cintrta^  and  AfMtUana,  A  description  of  the  nine 
first  has  been  communicated,  by  Mr  ^y,  to  the  Academy  of  Natural  Sci- 
ences, and  will  appear  in  the  Jonmal  of  the  Academy ;  a  work  which  has 
advanced  the  cause  of  Natural  History,  both  at  home  and  abroad ;  and 
which  b  greatiy  indebted  to  the  labours  and  contributions  of  this  gentle- 


Of  these  sixteen  species  the  names  of  but  fire  occur  in  the  Syitema  i3ei»- 
theratoram  of  Fabricius ;  they  are  the  four  described  in  this  paper,  and 
Lytia  Afatliana^  a  native  of  CaroUna.  The  remaining  eleven  are,  proba- 
bly, newly  discovered  insects ;  one  only  of  which,  &  teneOy  is  a  native 
of  Pennsylvania. 

Mr  Sav  observes  that  perhaps  most,  if  not  all,  of  these  species  might  be 
used  with  success  for  the  purpose  of  vesication.  Some  of  them  are  larger 
than  C  ruicaiaria  s  and,  among  these,  the  finest,  C  JAutaOUy  a  most 
brilliant  insect,  was  once  discovered  in  great  quantities  near  the  Rodrf 
mountains. 
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been  ascertained  by-  some  of  our  country  physicians,  and  the 
fact  is  also  noticed  by  Dr  Bigelow,  in  his  materia  medica. 
Probably,  many  other  insects  in  this  family  would  be  found 
useful  in  medicme ;  but  those  best  known  are  Cantkaris  ven- 
caUmOj  and  the  species  of  the  Fabrician  genus  Lytta^  which 
are  the  subjects  of  this  paper. 

The  following  is  the  systematic  arrangement  and  definition 
of  the  genus  Cantharis  : 

Order  Coleoptkra* 
.  Section  2d.  Heteboh era*    Four  anterior  tarsi  five>jointed, 
hinder  pair  four-jointed. 

Family  Cantharidjk.    Latreille  and  Leach* 

Head  large,  cordiform ;  neck  distinct ;  mandibles  not  notch- 
ed at  their  points :  thorax  almost  quadrate,  or  cordiform :  ely- 
tra flexible  :•  tarsi  generally  with  entire  joints. 

.  Stirns  3d.  Antennae  longer  than  the  thorax,  composed  of 
Qylinaric  or  obconic  joints. 

Genus  Cantharis.  Geoffroy,  De  Geer,  Olivier,  Lamarck, 
Latreille,  and  Leach.    Meloe.  Linne,  Lttta.  Fabricius. 

Elytra  soft,  elongate,  linear,  with  the  sides  somewhat  in- 
flexed,  the  back  convex,  rounded.  Maxillae  with  two  mem- 
branaceous laciniae,  the  external  acute  within,  subuncinate. 
Antennae  with  the  first  joint  larger  than  the  others;  the 
second  very  short,  transverse ;  the  rest  obconic ;  the  last 
ovoid. 


SPECIES  L — Cantharis  vittata.  Slrip^  CanAaris. 

Elytra  black,  with  a  yellow  fillet  and  margin. 

Head  light  red,  with  two  vertical  spots  and  the  antennae 
black:  thorax  black,  with  three  yellow  lines:  elytra  for 
wing  case)  black,  with  a  central  longitudinal  fillet  and  tne 
whole  margin  yellow :  abdomen  and  legs  black,  and  covered 
with  a  cinereous  down.    Length  six  lines. 

Inhabits  North  America :  upon  the  Potato  {Solanum  ivie- 
rosum)  eating  and  destroying  the  leaves. 

As  early  as  the  year  1781  this  American  insect  was  de- 
scribed in  Europe  by  Fabricius.  It  was  not,  however,  brought 
into  notice  here  until  the  accidental  discovery  of  its  medicin- 
al properties  by  Dr  Isaac  Chapman,  of  Buck's  county  Penn- 
sylvania. In  1797  he  first  employed  it  for  the  purpose  of 
producing  vesication,  and  published  a  description  of  it,  with 
the  results  of  his  experiments,  in  the  New-York  Medical  Re^ 


WiitOry*  From  this  account  it  appears  that,  in  seven  cases, 
mt  employed  siiccessiyelj  all  parts  of  these  insects  with  the 
same  results ;  and  he  considers  them  more  certain  as  vesic** 
tories  than  the  cantharides  of  the  shops. 

The  medicinal  reputation  of  this  insect  soon  reached  Eu* 
irope*  In  Illiger's  J^^mazin^  printed  at  Brunswick;  in  1801^ 
is  an  account  of  this  and  the  species  to  be  next  described ;  the 
substance  of  which  is,  that,  in  America,  the  Potato  suffers 
Boiuch  from  two  beetles,  Lytta  cinerta  and  vittata  of  Fabricius  | 
that  these  extremely  common  and  noxious  insects  have  been 
substituted  with  great  success  for  the  costly  catiiharides^  and 
ere  said  to  vesicate  more  speedily,  and  witn  less  pain,  at  the 
same  time  that  they  cause  no  strangury.  The  latter  part 
ef  this  statement  is  incorrect ;  it  having  been  satisfactorily- 
ascertained  that,  when  externally  applied,  they  are  capable 
of  exciting  strangury ;  and  that  the  same  effects  follow  from 
their  internal  exhibition. 

Cantharis  vittata  is  found  in  the  southern  and  middle  states, 
and  in  Connecticut ;  but  is  a  rare  insect  in  Massachusetts. 

AtrrSOftlTIBS  AND  STNOmrifS^ 

Cantharis  vittata,  Ouvisr,  EnttmoL  Vol.  III.  (Paru.  1795.) 
X^4e.  PL  I.ftg.  3«— Pallas,  /con.  Tab.  E.Jig.  53. 

Lytta  vittata,  Fabucius,  &<c /mec.  (/fambuyj;.  1781.)  VoL 
L  p.  399.  n.  6. 4^  Eniomol.  SvstenuU.  Vol.  I.  Pari  3.  p.  86.  n. 
1 1. 4^  l^9tema  Ekuih.  Vol.  II.  p.  79.  n.  18.-— Ctmslih,  Sy$tm0 
^aiurm.  Vol.  IV.  p.  3O14«---C0AnfAN,  J^ewYork  Moi*  Rtpo$. 
VoL  II.  Edit.  9<{,  p.  163.<— Ilugui^  Jlfi^riumyiir  Insuienhund^ 
(Bfunsweig.  1801.)  /•  356«— Kiabt  &  Spknce,  Intraduc  En^ 
Imn.  Vol.  I.  EdiU  3d,  pp.XW  Hr  317.— Gobham,  JIfed.  Conu 
Mass.  Msd.  Soe.  3d  SerUs.  pp.  56,  57,  58. — Bigelow,  TrM* 
list  on  Mat.  Med.  p.  113^-4;AAPifAN,  N.  Elemmts  TkertpeU' 
iks.  VoL  II. 


SPECIES  S. — Cantharis  cinxrka.    Ash^cohurtd  QmAaris. 

Body  black,  covered  with  a  cinereous  down. 

All  parts  of  the  body  and  elytra  are  entirely  covered  with 
an  ashen-coloured  down,  extremely  short  and  dense,  conceal- 
mg  beneath  it  the  black  colour  of  the  insect.  The  antennas 
are  black ;  the  first  and  second  joints,  in  the  male,  very  large : 
male  less  than  the  female :  resembles  C.  vittata  in  figure  and 
magnitude. 
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Inhabits  North  America;  feeds  on  the  leaves  of  the  Pota- 
to, English  Bean,  {Vicia  faba)  and  Indigo  weed  (Podahfria 
Hnctoria.) 

This  species  of  Cantharis  is  to  us  by  far  the  most  impor- 
tant, from  its  greater  abundance  and  constancy  of  aj^ear- 
ance;  frOm  the  long  experience  the  faculty  have  had  of 
its  efficacy ;  and  from  its  having  been  the  subject  of  a  com* 
munication  made  to  the  Medical  Society  of  Massachusetts  by 
Dr  John  Gorham,  in  1808.  From  this  interesting  communi- 
cation we  learn  that,  for  several  years  previous,  Dr  Israel 
Allen  of  Steiling,  Massachusetts,  had  successfully  used  as  a 
vesicatory  an  insect  found  upon  the  Potato  vine*  Dr  Gor- 
ham obtained  a  quantity  of  these  insects  and,  by  extensive 
experiments,  established  the  characters  which  had  been  given 
them. 

Dr  Gorham^s  experiments  prove,  that  the  powder,  exter- 
nally applied,  produces  a  more  speedy  and  thorough  vesica- 
tion ana  a  more  abundant  purulent  secretion  than  the  powder 
of  Cantharides ;  and  with  the  same  specific  action  on  the  uri- 
narv  organs ;  and  that  the  internal  exhibition  of  the  powder 
ana  tincture  is  attended  with  the  same  effects  as  those  which 
result  from  the  administration  of  Cantharides* 

It  was  sufficiently  apparent,  from  DrGorham^s  description, 
that  the  insect  in  question  could  not  be  the  striped  potato-fly, 
Cantharis  vittata*.  Having  ajpplied  to  Dr  Luther  Allen  of 
Sterling,  the  brother  of  the  late  Dr  Israel  Allen,  for  informa- 
tion on  the  subject,  I  was  politely  furnished  by  him  with  both 
recent  and  old  specimens  of  the  insect ;  from  an  examination 
of  which  I  was  enabled  to  ascertain  the  species ;  which  prov- 
ed to  beLytta  cinerea,  of  Fabricius,  whose  epispastic  proper- 
ties, as  before  mentioned,  had  been  described  by  Illiger,  in 
1801.  I  also  procured,  from  a  respected  physician  and 
friend  in  Worcester,  a  parcel  containing  blistenng  cantharides 
of  the  same  species,  which  were  collected  for  medical  use  m 
that  place.  The  ash-coloured  substance,  which  clothes  the 
insect,  like  the  down  of  the  plum,  is  easily  removed  by  at- 
trition ;  and,  in  those  which  nave  been  kept  sometime,  is 
scarcely  visible,  especially  on  the  elytra. 

Cantnaris  cinerea  is  common  enough  every  year,  in  July 
and  August,  upon  the  English  (Windsor)  bean  and  the  potato- 
vine.  Its  epispastic  virtues  have  been  known  some  years  to  an 
eminent  physician  in  this  vicinity,  and,  while  with  him,  I  had 


*  Vittata^  striped,  from  vitta  a  fillet  or  stripe. 
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an  opportunity  of  testing  them  by  experiment,  before  I  had 
ascertained  its  identity  with  the  fly  described  by  Dr  Gorhaou 

About  the  first  of  August  the  perfect  insect  buried  itself 
in  the  ground,  and  there  deposited  its  eggs :  these  were 
Iiatched  by  the  first  of  September.  The  head  of  the  young 
larva  is  reddish  ;  the  body  yellow,  with  three  transverse 
black  bands.  I  have  not,  as  yet,  been  able  to  trace  the 
progress  of  the  larva  to  its  metamorphosis  into  the  pupa, 
and  perfect  insect. 

Dr  L.  Allen  furnished  the  following  facts. — These  insects 
are  not  constant  in  their  appearance  ;  but  few  having  been 
^een  since  1806. 

They  prevail  only  i^  dry  seasons,  on  the  Potato-vine, 
English  bean,  and  Indigo-weed. 

They  retire  for  shelter  to  the  ground  during  the  night; 
are  taken  in  the  morning  from  8  to  10  o^clock,  by  shaking 
them  into  a  pan  of  vinegar.  Vinegar  thus  impregnated, 
vesicated  the  nide  of  a  horse. 

If  sufiered  to  remain  on  the  skin  any  considerable  time 
after  vesication  they  produce  a  deep  eschar,  destroying  not 
only  the  cuticle  but  the  cutis  vera. 

AUTRORITIXS  AND  STNONTXS. 

Cantharis  Sericea,  Ouvi^a.    EntomoL  Vol.  IIL  .ATo.  46.  PL 

1-  fig;  8- 
Ly tta  cinerea,  Fabricius.     EntomoL  System.  Supplement,  p. 

119.  n.   13.— <Jr  Stfst.  Eleuth.   Vol  11.  p.  80.  n.  20.— 

Illioer,   Mazazln.  L  ^bQ. — Kirbt  &  Spence,  Introduc 

to  EntomoL  VoL  /.  p.  188  <$r  317. 

Potato  Fly,  GrORHAH •  Med.  Com.  Mass.  Med.  Soc.  Sd  Series. 

p.  59. 


SPECIES  IIU — Cantharis  xarginata.    Bordered  Cantharis. 

Black,  with  the  margins  of  the  elytra  ash-coloured. 

Head,  thorax,  and  abdomen  black,  but  nearly  covered 
with  an  ash-coloured  down :  Elytra  black,  with  the  marrin 
and  suture  ash-coloured :  upper  part  of  the  abdomen,  under 
the  wings,  marked  with  two  longitudinal  streaks  of  a  bright 
clay-colour.  Nearly  double  the  size  of  C.  vittata,  and  un- 
like it  in  figure.    S^Ie  less  than  the  female. 

Inhabits  North  America  upon  the  Clematis  ;  and  jb  also 
found  in  Africa,  at  the  Cape  of  Good-Hope. 


In  1799  Prof.  Woodhouse,  of  Philadelphiaf  dKacover^d 
this  and  the  fourth  species ;  and,  having  ascertained  that 
they  possessed  vesicating  powers,  he  made  known  this  dis> 
covery  to  Di*  Mitchell,  by  a  letter,  which  was  published  in 
the  third  volume  of  the  New  York  Medical  Repositorv/ 
The  insect  under  consideration  he  proposed  to  call  Mem 
demaiidia^,  from  its  being  particularly  fond  of  several  spe* 
cies  of  this  plant*  Fabricius,  however,  had  previously  de* 
scribed  it,  as  a  native  of  the  Cape  of  Good-Hope,  b^  the 
name  of  Lytta  marginata.  Dr  Barton  says  that  this  msect 
is  one  of  the  most  active  species  of  American  blistering  flies; 
and  that  it  feeds  upon  the  leaves  of  Ckmati$  crispa,  and  C 
woma.  This  observation  led  me  iik  look  for  it  upon  C*  vir- 
giniana,  which  grows  in  j>rofusion  on  the  banks  of  the  Nepoo- 
set;  nor  was  I  dbappomted  in  the  search;  for,  about  the 
first  of  August,  when  the  vine  was  in  flower,  I  procured 
enough  of  these  insects  to  enable  me  to  make  trial  of  thdr 
powers,  which  proved  to  be  fully  equal  to  those  of  any  spe> 
cies  of  cantharis,  hitherto  employed  for  vesication. 

A  few  were  found  feeding  upon  the  leaves  of  Ramtnadut 
hulbtmu,  and  not  in  the  vicinity  of  the  Clematis ;  they  there* 
fore  are  not  confined  exclusively  to  the  latter  plant. 

They  resort  mostly  to  such  oranchea  of  the  Clematis  as 
trail  upon  the  ground ;  seldom  frequent  the  superior  parts  of 
the  vine ;  are  very  shy,  and,  when  disturbed,  fall  immediate- 
ly from  the  leaves,  and  attempt  to  conceal  themselves  in  the 
grass.    Other  species  of  tliis  ^nus  manifest  the  same  timidity* 

AUTHOIUTIES   AND  SYNOKYMS. 

Cantharb  marginata,  Olivixr.    EntomoU  Vol.  HL  n.  46.  fU 

Lfig*  2. 
Meloe  cinereus,  antennis  elytrisque  atris,  margine  cinereis, 

FoRSTCR.    Nod.  Spec.  Ckniuria.  p.  62.  n.  62. 
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Fifur  }faim  Bfeciti  rf  CmUkaris.  iOI 

SPECIES  iy«— Cahthabu  atrata.     BUuk  Caniharis. 

Entirelj  black,  immaculate* 

In  general  contour  this  species  resembles  C.  marnaatai, 
but  is  not  inore  than  one*third  as  large ;  the  female  also,  as 
ID  that  species,  much  exceeds  the  male  in  size* 

Inhabits  Barbary ;  and,  m  North  America,  on  the  SoUiago. 

This,  as  before  observed,  was  one  of  the  native  blistering 
flies  described  by  Prof.  Woodhouse  in  1799.  Melsheimer 
appears  to  be  unacouainted  with  its  vesicating  properties,  but 
alludes  to  those  of  the  three  former  species  of  this  genus. 

This  insect  has  received  various  names  from  different  au* 
thors,  and  is  described  three  several  timesy  with  as  many 
distinct  appellations,  by  Gmelin,  in  his  edition  of  the  Svste* 
ma  Nature.  Jn  Boston  it  is  kept  and  sold  for  Cantharis 
vittata. 

It  is  common  every  year  on  the  golden-rod,  Solidaeo  oiK^ 
nma^  sometimes  on  Solidago  lanciolata;  and,  accoraine  to 
Prof.  Woodhouse,  on  the  Self-heal,  Prundlav%Ugari8,  and  the 
stick^weed,  Awbrwia  irifida^  Dr  Thatcher  informs  me  that 
it  is  found  on  the  Potato-vine,  in  Plymouth  county;  from 
whence,  I  believe,  the  Boston  apothecaries  have  been  sup> 

flied.    I  have  myself  seen  them,  occasionally  feeding  on  the 
^otato-vine. 

This  insect  is  the  subject  of  a  paper,  in  the  New«England 
Journal  of  Medicine  and  Surgery,  by  Dr  George  Osgood, 
who  employed  it,  both  in  tincture  and  substance,  in  more  than 
forty  cases,  without  failing  to  produce  vesication  in  any  in- 
stance. I  have  been  satisfied  with  its  efficacy  as  an  epispas- 
tic,  from  experiments  made  with  it.  If  further  evidence 
be  wanted  in  its  favour,  we  have  the  strongest  in  its  being 
substituted,  from  ignorance  of  the  si)ecies,  for  C.  vxttaiOy 
without  having  either  its  virtues  or  identity  questioned. 

It  makes  its  appearance  about  the  middle  of  Auj^st,  when 
the  Solidago  altistima  puts  forth  its  blossoms,  which  are  the 
favorite  food  of  this  species. 

AUTHORITIES  AND   STNONYMS. 
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Before  concluding  this  paper,  I  would  remark,  that  the 
white  grain,  which  has  been  observed  in  the  abdomen  of 
these  species  of  Cantharides,  appears  from  an  examination  of 
the  recent  insect,  to  be  composed  of  the  abdominal  viscera, 
spermatic  vessels,  and  the  ovaries.  The  eggs  are  very  nume- 
rous, and  nearly  fill  the  body  of  the  female.  The  foecal 
matter  is  of  the  same  colour  as  the  food ;  yellow,  from  the 
blossoms  of  the  golden-rod ;  and  green,  from  the  leaves  of 
the  potato,  Sec.  • 

The  blistering  quality  of  these  Cantharides  probably  de- 
pends upon  a  f»rinciple  peculiar  to  themselves,  the  result  of 
their  organization,  and  not  to  be  detected  in  the  plants  from 
which  tney  draw  their  nourishment.  The  leaves  of  the  po- 
tato, English  bean,  and  Indigo*weed,  and  the  flowers  of  the 
golden-rod  may  be  rubbed,  and  worn  on  the  skin,  any  length 
of  time,  without  producing  the  least  inflammation :  And,  al- 
though the  leaves  of  Clematis  crispa  and  rioma,  and  of  Ror 
nunculus  hulbostu  are  extremely  acrid  and  irritating,  Can- 
tharis  marginata,  which  feeds  upon  them,  is  equally  as  finid 
of  those  of  Clematis  virginianoj  which  are  quite  inert. 

Milton,  Jan.!  J  nU. 


•fenetiil  StitrlUnriirr. 

Comet  of  1823,  '24.* — ^The  following  observations  of  this 
comet,  have  been  collected  since  the  time  of  its  first  disco- 
very in  this  country.  They  were  principally  taken  by  Mr 
W.  C.  Bond,  of  Dorchester,  near  Boston.    The  instrument 


•  For  fhU  account  of  the  Coinet  we  mre  wdebted  to  Pfo£  Funr. 
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used  was  a  ^ood  sextant.  The  times  were  noted  with  great 
care,  and  with  a  well-regulated  time-piece.  The  state  of 
the  barometer  and  thermometer  was  also  registered  for  each 
aet  of  observations.  It  would  be  superfluous,  however,  to 
have  regard  to  the  particular  states  of  the  atmosphere,  in 
such  observations,  especially  as  the  head  of  the  comet  was 
o(  so  considerable  an  extent  and  so  ill  defined.  The  follow- 
ing are  the  means  of  from  three  or  four,  to  ei^ht  or  ten,  ob- 
servations for  each  star  each  evening.  The  times  are  mean, 
civil  reckoning ;  and  the  distances  unconnected  for  re* 
fraction.  , 

Gemma.  Ljra. 

Dec.    27,  A.  M.  6h.  SV  29*  28'  00*  5h.  20^  37^  48'  00" 
Arcturus. 

29,  A.  M.  5h.  or  4r  27'  SS''  6h.  08'  35«  45'  25' 

30,  A.  M.  5h.  22'  40^  40'  oe''  5h.  30'  35^  53'  OV 
Jan.       4,  A.  M.  5h.  IT  36**  51'  12^  5h.  22'  30°  55'  00* 

7,  A.  M.  5h.  16'  34*  44'  00*    5h.  OT  28**  32*  30* 
9,  A.  M.  4h.  14'  33**  38'  34^^     4h.  51'  27**  31'  42* 

22,  A.  M.  6h.  19'  41**  17'  30^    6h.  16'  37**  47'  30* 

27,  A.  M.  5h.  29'  51**  36'  00*     5h.  34'  50**  40'  20" 

28,  A.  M.  6h.  08'  54**  07'  20"    6h.  07'  53**  27'  32* 

Dubhe.  Polaris. 

Jan.       7,  A.  M.  5h.  26'  67**  20'  00*    5h.  44'  67**  35'  20* 
9,  A.  M.  4h.  20'  63**  58'  26"     4h.  57'  64*  02'  12" 

Beta  Urs.    Min. 
Jan.      21,  P.  M.10h.  09'  30**  40'  00"  lOh.  07'  16**  21'  00" 

23,  P.  M.  9h.  37'  24**  39'  40"     9h.  37'  10**  56'  38" 

24,  P.  M.  8h.  54'  21°  49'  36"     9h.  04'  09**  00'  00" 
27,  P.  M.  7h.  30'  14**  10'  20"    7h.  29'  09**  24'  30" 

It  will  be  seen  from  the  foregoing  observations,  that  the 
comet,  as  viewed  from  the  earth,  has  proceeded  with  an  ac- 
celerated velocity.  Its  motion,  when  first  observed,  was  a 
little  more  than  a  degree  a  day ;  about  the  9th  of  January 
it  amounted  to  two  degrees,  and  during  the  latter  part  of  its 
course,  it  exceeded  three  degrees.  It  reached  the  circle  of 
perpetual  apparition  on  the  18th,  attained  its  greatest  geocen- 
tric latitude,  70**,  on  the  22d,  and  had  nearly  arrived  at  its 
greatest  declination  on  the  28th,  the  date  of  the  last  of  the 
above  observations.  The  whole  track  described  from  the 
27th  of  December  to  the  28th  of  January,  is  about  77J  de- 
grees*   The  greatest  length  of  the  tail  was  about  6  degrees* 


MM  QtmrMl  hdeUigmeu 

We  undentimd^  that  Mr  E*  Clapp  is  engaged  in  cakiH 
lating  the  dements  of  the  orbit  of  this  comet,  and  that  the 
pubUc  will  probabij  soon  be  favoured  with  the  result  of  his 
researches*  It  is  much  to  be  regretted,  that  we  have  not 
the  means  of  furnishing  more  accurate  data  to  proceed  upon, 
the  business  of  calculation  would  be  so  much  abridged,  and 
the  results  so  much  more  to  be  relied  on.  A  new  object 
presents  itself  in  the  heavens,  and  we  must  wait  for  a  vessel 
to  cross  the  Atlantic  before  we  can  nnderUke  to  say  precise- 
ly where  and  what  it  is.  If  the  means  provided  in  this 
country  for  cultivating  the  different  branches  of  knowledge  be 
contrasted  with  those  of  the  old  world,  there  will  pro&bly 
be  found  no  deficiency  so  great  and  striking  as  the  want  of 
an  astronomical  observatory. 

Extinction  of  Fires  m  C!Ummu.-»M«  Cadet  Vaux,  reflect- 
faig  on  the  circumstances  of  a  fire,  when  it  occurs  in  a  chim- 
ney, wsls  led  to  endeavour  at  its  extinction,  by  rendering  the 
air  which  passes  up  the  flue,  unable  to  support  combustion* 
This  obiect  he  obtained  by  the  simple  means  of  throwing 
flour  sulphur  on  the  fire  in  the  grate,  and  so  effectual  was  it, 
that  a  faggot  suspended  in  the  chimney,  very  near  the  top, 
and  consequently  near  the  external  air,  when  set  on  fire, 
and  burning  with  great  fury,  was  instantly  extinguished,  on. 
the  application  of  the  sulphur  below.  This  process  is  the 
more  applicable,  inasmuch  as  it  does  not  require  that  all  the 
oxygen  m  the  air  should  be  converted  into  sulphurous  acid 
gas,  before  it  passes  up  the  chimney ;  on  the  contrary,  a 
comparatively  small  proportion  of  the  latter  gas,  mixed  with 
common  air,  is  suflkient  to  prevent  its  supporting  the  com« 
knstion  of  common  combustiole  bodies,    four.  Roy.  In$. 

Cummings,  Milliard  JL  Co.  will  shortly  publish  a  new 
edition  of  Smellie's  Philosophy  of  Natural  History ;  with  va- 
rious alterations  and  additions,  intended  to  adapt  it  to  the 
present  state  of  knowledge,  by  Dr  Ware.  To  this  edition 
IS  prefixed  an  introductbn,  which  takes  the  place  of  the  few 
first  chapters  of  the  original  work,  containing  a  eeneral  ac- 
count of  the  nature  and  phenomena  of  animal  and  vegetable 
life,  and  a  sketch  of  the  classification  of  the  animal  kingdom, 
according  to  the  most  approved  modem  authorities.  Mo 
further  alterations  have  been  made  in  this  work  than  were 
necessary  to  fit  it  for  the  purpose  for  which  it  was  intended, 
to  serve  as  an  introduction  to  the  study  of  Natural  History. 
The  size  of  the  present  edition  is  something  less  than  that  of 
the  original  work. 


(  W5  ) 


Art.  LIX« — Dtscr^tion  of  VeUie^s  CHel^  a  scent  in  BergenF^ 
Stifty  in  Norway.  By  the  Rev.  U.  F.  Borqesen*.  \Edin. 
Phil*  Joar.'l 

I  HAD  often  heard  of  this  remarkable  Gielt,  the  only- 
passage  to  a  farm,  considerable  especially  for  the  number  of 
cattle  reared  on  it.  From  the  danger  and  the  diflScuIty  of 
the  way,  no  clergyman  or  other  ofScial  person  had  ever 
vjsited  it.  What  seems  more  remarkable,  not  even  the 
oldest  peasant  in  Farnaes  (the  nearest  district  to  it)  had 
ever  been  on  the  farm  of  Vettie.  Men  lived  and  died  in 
dose  neighbourhood  to  it  without  havmg  ever  seen  it.  No- 
body ever  repaired  thither  but  those  who  were  the  nearest 
relations  of  the  family  who  lived  on  it,  who  of  course  were 
in  the  most  isolated  situation  possible  in  an  inhabited  coun- 
try. My  ciu'iosity  was  much  excited.  Besides,  in  order  to 
have  a  more  accurate  knowledge  of  the  people  and  the  dis- 
trict, I  had  made  a  pobt  to  allow  no  corner  of  my  parish  to 
remain  unvisited.  The  danger  itself  was  a  sort  of  allure- 
ment, as  it  was  a  triumph  to  surmount  it. 

On  Sunday  the  12th  of  June  1818,  after  divine  service,  I 
set  out  from  my  manse  in  Aardalannex,  in  company  with  a 
number  of  people  who  had  been  at  church,  to  AardaPs 
Water.  This  Jake  is  about  three-quarters  of  a  mile  long 
(more  than  four  English  miles,)  and  at  the  broadest,  half  a 
quarter  (about  three-quarters  of  an  English  mile,)  enclosed 
on  both  sides  by  lofty  mountains,  which,  from  their  steep 
and  sometimes  perpendicularly  hanging  sides,  forbid  all  ap- 
proach by  land.  The  lake  is  thus  tne  only  and  the  common 
communication  between  those  who  live  above  it  and  the 
other  parts  of  the  district  of  Aardal.  There  were  many 
boats  of  us  in  company,  the  most  of  which  strove  with  ^reat 
exertion  to  row  past  one  another.  They  are  excdlent 
rowers;  and  this  passage  to  and  from  church  never  takes 
place  without  this  sort  of  contest,  the  only  object  of  which 
is  the  honor  of  winning.  It  is  pleasant  to  witness  this  con- 
test.   Six  men,  commonly  stout  young  fellows,  sit  at  the 


•  Read  before  the  Wemerian  Natural  History  Society,  3l»t  May  1823. 

t  A  GtcZ,  in  Norwegian,  means  a  narrow  g^len  with  steep  precipices  on 
both  sides,  the  space  between  filled  up  by  a  river.  Vettie^s  Giel  is  several 
Norwe^an  miles  in  length. 
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oars;  the  boat  darts  forward  like  an  arrow;  and  you  may 
imagine  the  vigour  which  is  exerted,  when  the  blade  of  the 
oar  sometimes  snaps  in  the  water, — a  circumstance  which 
happened  to  the  boat  that  was  striving  with  ours,  and  which, 
in  consequence,  fell  a  considerable  way  behind*  But  as 
they  had  £ot  a  reserve  oar,  which  was  put  out  in  haste,  our 
boat,  which  was  deeply  laden,  having  ab6ut  twenty  people 
in  her,  was  quickly  overtaken  and  passed.  So  soon  as  the 
boat  you  contend  with  falls  a  good  way  behind,  or  it  is  per- 
ceived that  in  spite  of  all  exertion  you  are  not  able  to  keep 
up,  the  strife  is  over,  though  it  ceases  not  without  some  sar- 
castic jokes  on  the  part  of  the  conquerors.  After  this, 
though  they  still  push  briskly  forwanl,  they  ^o  on  more 
equally  in  company.  We  pushed  on,  and  were  unmediately 
run  on  the  beautifurFarnaes,  where  the  river  Utledal,  which, 
by  a  course  of  six  miles  from  where  it  rises  in  the  mountaias 
of  Guldbrandsdal,  runs  through  Utledal,  Vettie's  Giel,  Sva- 
lemsdal,  and  Farnaes  empties  itself  by  seven  mouths.  It  was 
already  evening,  and  pretty  dark  ;  I  therefore  took  up  my 
night's  quarters  at  the  farm-house  of  Vee,  a  pretty  large 
farm,  which  has  an  interesting  situation  on  the  south  side  of 
the  river  Utledal,  not  far  from  Famaes.  There  my  appointed 
guide  was  already  waiting  for  me,  a  houseman  (a  sort  of 
sub-tenant  in  Norway,)  wno  was  well  acquainted  with  the 
family  at  Vettie.  We  set  out  on  our  road  early  in  the  morn- 
ing, and  as  this  was  at  first  over  fine  even  plains,  we  mounted 
on  horseback.  In  the  neighbourhood  of  Vee  we  passed  a 
mighty  water-fall,  which,  from  a  side  dale  called  Rosdale, 
rushes  down  in  one  fall  of  150  fathoms.  Fartherieast  is  Val* 
dersdal,  so  called,  because  in  a  stretch  of  4  miles,  (about  37 
English,)  it  goes  up  to  the  mountains  of  Valders.  Through 
this  dale  runs  the  river  Thya,  coming  from  the  lake  Thya, 
which  here  descends  in  a  large  fall,  forming  three  cascades. 
Over  its  mouth  is  carried  a  bridge.  A  little  farther  on  in 
the  vale,  on  the  other  side  of  Utledal  River,  the  course  of 
which  we  follow  the  whole  way,  you  see  a  rocky  mountain 
called  Moekamp,  lying  east  and  west,  as  if  it  were  sunk  be- 
tween the  far  higher  mountains  on  each  side*  Round  the  foot 
of  this,  lie  a  couple  of  farm-houses,  and  several  housemen's 
places.  From  the  River  Thya  you  come  on  a  very  high 
sand-hill,  under  which-  lies  the  wrm  of  Moe.  When  you 
have  toiled  up  this  difficult  and  very  steep  hill,  you  come  to 
Sualem-hill,  a  little  mountain  ridge  lying  east  and  west,  and 
consisting  of  entirely  naked,  slippery  rocks,  on  which  it  is 
both  difficult  and  dangerous  to  ride.     You  now  come  to  the 
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fine  plain  land  of  Sualem,  which,  of  considerable  extent^ 
stretches  on  to  the  farm  of  Jelde.  You  have  here  got  about 
half  a  mile  from  Farnss,  and  you  begin  to  perceive  that 
the  Giel  is  near* 

Nature  now  assumes  a  severer  character ;  her  smile  total- 
ly vanishes  ;  the  dale  contracts  itself  closer  together ;  the 
black  mountain  masses  tower  higher  up  on  both  sides,  cast- 
ing abroad  their  melancholly  shadows.  Before  you  come 
to  the  farm-house  of  Jelde,  you  pass  a  bridge  over  the  River 
Jelde,  which,  coming  from  a  very  high  pasture-glen  belong- 
ing to  the  farm,  gushes  down  in  a  fall  of  about  200  fathoms. 
Every  thing  is  gigantic  and  threatening.  It  is  nature's  grand 
style.  Small  objects  disappear,  and  the  heart  beats  with 
the  anticipation  of  approaching  danger.  At  Jelde,  you  do 
well  to  dismiss  your  horse,  and  trust  to  your  own  legs.  It 
will  now,  too,  be  of  importance  to  provide  yourself  with  an 
additional  guide.  Farmer  Civind  offered  to  accompany  me ; 
but,  as  he  could  not  himself  go  with  me  the  whole  way,  he 
made  his  servant  likewise  be  of  the  party.  I  had  thus  three 
companions  well  accustomed  to  this  road,  and  therefore,  on 
their  own  part,  altogether  unconcerned  about  dangers  which 
were  familiar  to  them,  but  who  could  very  well  enter  into 
the  feelings  of  a  person  in  a  different  mode  of  life,  who,  for 
the  first  time,  trod  a  path  the  like  to  which  he  had  never  seen, 
nor  could  conceive.  When  Civind  had  found  his  axe,  which 
he  had  long  to  look  about  for,  and  the  use  and  necessity  of 
which  I  haa  afterwards  to  learn,  to  my  terror,  we  all  set  out. 

At  a  short  distance  from  the  dwelling-house  of  Jelde  farm 
this  frightful  way  begins.    The  entrance  to  the  Giel  is  alto- 

fjther  worth jr  of  it.  You  climb  up  over  the  hill  of  Jelde. 
his  is  a  proiectin^  out-corner  of  the  jiountain,  consisting  of 
granite,  which,  with  an  inward  benc^  hangs  over  the  river 
which  washes  its  foot.  It  is  thus  impossible  to  find  a  lower 
road,  as  this  precipice  foi^ms  the  bank  of  the  river.  It  is  a 
severe  exertion  to  climb  this  steep  and  difficult  path  at  such 
a  height,  and  constantly  on  the  brink  of  precipices. 

It  IS  probably  this  hill  which  has  fixed  the  height  of  the 
path  in  the  Giel  itself;  for  otherwise,  you  see  no  reason  why 
it  should  have  been  cut  out,  at  such,  a  height,  on  the  side  of 
this  frightful  wall  of  rock,  that  the  person  who  falls  over  it, 
must  be  dashed  to  pieces,  before  he  reaches  the  surface  of 
the  water.  When  you  have  reached  the  top  of  this  hill, 
^ou  turn  round  to  the  right  hand,  and  enter  into  the  Giel 
Itself,  by  a  bridge  of  pliant  trunks  of  trees,  laid  over  with 
birch-bark,  and  turf  and  gravel,  that  all  swing  under  your 
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feet.  The  mountain  here  hangs  a  little  over  the  passenger^s 
head,  and  you  willingly  incline  to  it  as  to  a  friendly  support, 
to  avoid  seeing,  and  if  possible,  to  avoid  thinking  of  the 
abyss  you  are  swinging  over,  but  of  which,  the  gravel 
thrown  down  by  the  motion  of  the  bridge,  is  all  the  way 
putting  you  in  mmd«  You  are  now  in  the  GieU  Traveller, 
God  be  with  you ! 

The  path  here  is  not  broader  than  that  a  person  can  just 
stand  on  it  with  both  feet  beside  each  other.  Sometimes 
you  have  only  room  for  one  foot;  nay,  at  times,  from  the 
quantity  of  loose  earth  and  small  stones  which  you  may 
well  suppose  are  frequently  tumbling  down  here,  and  cover- 
ing the  whole  path,  you  find  no  place  at  all  to  stand  on,  but 
must,  with  your  foot,  in  a  manner  scrape  out  such  a  place 
in  these  loose  materials,  which  here  lie  over  the  surface  of 
the  whole  precipice,  the  upper  part  of  which  forms  a  very 
sharp  angle  with  your  body,  while  the  part  below  approaches 
frightfully  near  to  a  perpendicular  line. 

About  half  a  quarter  of  a  mile  on  in  the  Giel,  on  the 
north  side  of  the  river,  high  up  towards  the  summit  of  the 
mountam,  there  opens  on  you,  a  cross  valley,  the  remarkable 
Afdal.  The  houses  on  a  farm  which  is  here,  stand  on  so 
steep  a  slope,  that,  while  the  under-beams  rest  with  one  end 
on  the  ground,  to  have  a  horizontal  position,  they  must  be 
supported  on  the  opposite  side,  by  a  wall  of  4  ells  in  height 
(8  feet  English.)  The  fields  too,  lie  so  steep,  and  so  near 
the  frightful  precipice,  that  no  person  unaccustomed  to  it, 
would  venture  to  set  a  foot  on  them.  And  when,  from  the 
Giel,  you  see  their  grass  fields,  which  hang  rather  than  lie 
over  the  deep  below,  and  which  are  every  year  mowed  with 
a  kind  of  scythe,  wrtrnght  by  one  hand,  you  can  scarcely 
conceive  the  desperaw  courage  which  coolly  plies  its  task 
where  an  abyss  seems  open  to  swallow  the  fool-hardy  man. 

A  little  above  the  dwelling-house,  is  a  piece  of  eround, 
tolerably  flat;  and  when  you  inquire  why  they  did  not 
rather  build  there,  you  are  told  that  it  is  impossible  to  build 
there,  from  the  quantity  of  snow  that  tumbles  down  on  it. 
Through  this  dale,  runs  the  river  Afdal,  which  rises  from 
the  summits  of  the  mountains  called  the  Young  Harlots*.    It 


*  These  are  reckoned  among  the  highest  mountains  in  Bergen-Stift, 
higher  than  Galetind,  the  height  of  which  is  given  at  5514  feet  above  the 
sea.  They  take  their  name  from  a  singular  tradition  in  the  country.  A 
marriage  party,  who  were  aU  very  wicked  persons,  on  their  way  to  church, 
were  changed,  by  the  wrath  of  Heaven,  into  these  rocky  summits.  There 
are  seven  of  them,  of  which  the  bride  and  bridegroom  are  the  highest. 
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runs  past  the  house,  at  a  distance  of  about  30  ells ;  and  at 
about  150  ells  from  it,  with  a  noise  like  thunder,  tumbles 
over  the  precipice  in  a  tremendous  fall.  The  violence  of 
this,  and  the  agitation  produced  by  its  rushing  over,  is  such, 
especially  in  summer,  that  the  house  contmually  shakes; 
and  every  fluid  which  stands  in  an  open  vessel,  exhibits  a 
constant  tremulous  motion.  The  walls  and  the  windows 
which  are  next  the  river,  are  always  wet,  from  the  vapour 
ascending  from  the  fall.  They  told  me,  that  this  fall  was 
300  fathoms  high  ;  and  when  you  look  down  to  the  abyss 
below,  and  then  raise  your  eye  to  where  the  river  issues 
from  this  lofty  vale,  you  c^n  scarcely  call  it  in  question. 
Beside  the  fall  in  the  hard  granite  precipice  which  it  washes, 
they  have  mined  a  rut,  I  cannot  call  it  a  way,  though  it 
serves  for  one,  broad  enough  for  one  man ;  or,  at  most,  a 
little  well-trained  horse,  but  not  beside  one  another,  to  go 
upon  it. 

This  rut,  the  roof  of  which  is  just  so  high,  that  a  grown 
up  person  can  stand  upright  in  it,  is  the  only  way  to  the 
farm-house  till  you  get  up  to  a  considerable  height.  It 
reaches  not,  however,  the  whole  way.  There  is  a  gap, 
which  is  filled  up  by  pieces  of.  timber,  joined  together,  of  6 
or  7  ells  in  length,  one  end  of  which  rests  on  this  rut,  the 
other  on  a  projection  of  the  mountain,  which  likewise  serves 
as  a  support  to  a  bridge  which  goes  over  the  fall.  In  these 
pieces  of  timber  are  cut  notches,  which  serve  for  steps ;  and 
in  going  up  these  notches,  while  you  see  through  the  tim- 
bers the  foaming  cataract  under  you,  and  are  involved 
in  its  mists,  he  must  be  a  native  of  Leirdal  who  does 
not  then  feel  that  his  life  hangs  on  a  few  inches  of 
slender  tree.  It  is  a  matter  of  course,  that  neither  this 
wooden  path  nor  the  bridge  itself,  nor  the  rut  in  the 
side  of  the  rock,  are  provided  with  any  kind  of  rail  or 
defence-  A  Leirdaller  knows  not  the  name^  has  not  the " 
conception  of  giddiness.  He  falls  as  other  people  do, 
although  he  stands  where  they  would  fall :  he  is  dashed  to 
pieces  like  them,  but  this  comes  from  his  inconceivable  rash- 
ness, and  from  his  not  having  wings.  Of  the  ten  years  I 
have  now  been  here,  not  one  nas  passed  without  instances  of 
persons  being  killed  by  falling  over  precipices.  This  is  one 
of  the  common  modes  in  which  people  die,  and  it  awakens 
no  particular  sensation.  They  believe,  however,  that  the 
spirits  of  these  persons  go  about  after  death,  and  they  have 
a  particular  name  by  which  they  distinguish  them  from 
other  ghosts.    When  the  farmer  in  Afdal  brings  any  thing 
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to  his  house,  when  he  comes  to  the  river  he  must  take  it  off 
the  horse,  and  letting  him  go  loose  before,  he  and  his  ser- 
vants must  carry  everv  thing  upon  their  backs. 

The  farther  we  advanced  in  Vettie's  Giel,  our  road,  be- 
came the  more  difficult  and  the  more  frightful.  At  one  time 
jou  were  stopped  by  snow  that  had  tumbled  down,  and 
where  it  was  "bnly  by  passing  quickly  over  the  loose  heaps 
you  could  avoid  sliding  down  the  steep,  at  once  to  be  dashed 
against  the  rocks  and  to  be  drowned : — next  you  stood  horri- 
fied at  the  sight  of  a  wall  of  ice^  the  remainder  of  a  frozen 
current,  by  which  all  farther  advance  seemed  to  be  rendered 
impossible.  But  for  this  Civind  had  prepared  himself. 
With  his  axe  he  cut  in  the  clear  solid  ice  a  notch,  in  which 
he  set  one  foot,  then  another  in  which  he  set  his  other  foot, 
and  in  this  manner  continued  to  cut  and  go  forward  till  he 
had  reached  the  other  side.  The  rest  of  us  followed  in  the 
steps  which  he  had  thus  cut.  You  must  put  on  resolution ; 
there  is  nothing  else  for  it.  With  the  utmost  caution,  your 
eye  fixed  steaaily  on  the  point  where  you  are  to  tread,  you 
set  forward  foot  by  foot,  without  stoppm^  to  draw  your  sup- 
pressed breath.  For  more  than  half  a  mile  (more  than  three 
English  miles,)  we  went  forward  on  the  brink  of  a  perfect 
abyss,  in  this  manner,  sometimes  passing  masses  of  snow 
not  yet  melted,  sometimes  those  huge  frozen  mirrors  which 
hung  almost  perpendicularly  from  tne  summit  of  the  moun- 
tain to  the  gulph  below,  and  over  which  the  axe  only,  by 
steps  scarcely  a  hand  breadth,  could  form  for  us  a  dangerous 
path.  A  slip,  an  unsteady  step,  or  giddiness  itself,  which 
always  threatens  to  overwhelm  the  unaccustomed  traveller, 
and  m  a  moment  the  torrent  becomes  the  grave  of  your 
manned  carcase.  But  such  is  your  whole  course  through 
Vettie's  Giel,  on  a  path  where  it  is  not  often  you  can  set 
down  both  feet  beside  each  other. 

When  overcome^by  the  violence  of  the  exertions  I  had  to 
make,  I  stopped  a  moment.  This  rest,  so  far  from  being  re- 
freshing to  me,  was  full  of  horror.  It  was  better  to  go  on, 
however,  exhausted.  In  doing  so,  your  thoughts  were  so 
occupied  with  the  place  where  you  might  find  some  footing, 
that  you  had  but  little  time  to  observe  the  grimaces  with 
which  death  seemed  every  where  to  gape  around  you.  But 
sit  yourself  down,  you  cannot  avoid  seeing  yourself  sitting 
on  the  brink  of  an  abyss ;  above  you  the  high  mountain 
ridge  hanging  over  your  head,  below  the  more  frightful  steep 
sinking  perpendicularly  from  your  feet :  on  the  opposite  side 
of  the  Giel,  the  widest  torrents  tumbling  down  hundreds  of 
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fathoms ;  whilst  at  the  bottom,  the  river  foaming  and  roar- 
ing, with  a  deafening  sound,  rushed  on  with  the  rapidity  of 
an  arrow,  and  the  road  you  had  to  go,  bent  still  far  upon  the 
sides  of  the  precipice  which  hung  over  it :  in  short,  you  saw 
nothing  but  Nature  in  her  terrors :  I  involuntarily  shut  my 
•eyes ;  my  heart  beat,  and,  that  I  might  not  be  overpowered 
by  these  sensations,  I  stood  up  to  expose  myself  to  new 
xlangers.  I  asked  my  guides  if  any  body  had  ever  come  to 
mischief  on  this. way.  They  recollected  only  one  person, 
who,  with  a  knapsack  of  birch-bark  on  his  back,  by  a  false 
step,  had  tumbled  over  from  about  the  very  spot  where  we 
were  standing.  From  an  irresistible  apprehension  that  I 
might  be  the  second,  I  pushed  forward  immediately  from 
such  a  place,  but  yet  I  found  no  safer  way. 

It  began  now  to  rain,  and  as  the  part  oi  the  path  on  which 
we  were,  was  considered  as  dangerous,  from  stones  that  tum- 
ble down,  we  made  all  the  speed  we  could.  The  bottom  of 
the  Giel  began  at  last  to  widen  a  little ;  and  at  Holiefoss, 
about  half  a  quarter  of  a  mile  from  Vettie,  (three  quarters 
English,)  it  becomes  about  150  paces  broad.  In  other  places 
it  is  never  above  30  ells  broad,  and  in  some  places  not  more 
than  6  or  7.  Here  my  guide  Civind  left  me,  and  went  back 
alone  with  his  axe,  oi  which  he  had  made  such  good  use, 
telline  me  that  now  all  the  diflSculties  of  the  way  were  past ; 
and  tney  were  so  in  comparison  of  those  we  had  come  through. 

Holiefoss  is  a  fall  in  Utledal  River  itself,  of  no  great 
height,  but  of  force  which  you  scarcely  find  in  any  other 
fall,  and  accompanied  with  a  noise  which  deafens  the  ear. 
A  mountain  rock  has  here  set  itself  fast  in  the  bottom  of  the 
Giel  I-  the  river  has  been  forced  to  dig  itself  a  narrow 
passage  between  this  rock  and  the  high  mountain  precipice, 
Detween  which  it  rushes  forward  witn  such  irresistible  vio- 
lence, that  stones  thrown  into  it,  or  tumbling  from  the  side  of 
the  mountain,  ai'e  carried  down  on  its  surface. 

It  rained  now  so  hard,  that  the  water  ran  across  our  path  : 
I  quickened  my  pace,  to  reach  the  end  of  this  fatiguing  and 
dangerous  excursion.  With  all  my  haste,  however,  I  could 
not  escape  being  thoroughly  wet.  The  path  now  descended 
gradually  towards  the  river.  The  mountain  to.  the  side  of 
which,  as  to  a  wall,  we  had  been,  as  it  were,  fastened  the 
whole  way,  now  turned  a  little  off  from  us,  leaving  a  broader, 
though  an  irregular  way.  On  a  sudden  it  goes  off  entirely 
to  the  right,  opening  a  new  side-valley,  and  before  I  knew 
where  I  was,  I  stood  on  the  fields  of  Vettie,  only  a  little 
above  the  surface  of  the  river.    Heavy  with  my  wet  clothes. 
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dropping  with  sweat,  and  exhausted  b^  violent  Exertions,  I 
was  glad  to  reach  the  houseman's  dwelling,  which  lav  nearest 
us,  there  to  repose  a  little,  under  cover,  before  I   should* 
attempt  to  mount  the  long  aod  high  hill  on  which  stood  the 
farm-house  of  Vettie. 

On  the  road  to  it  I  was  met  by  Ole,  the  goodman,  who 
conducted  me  up.  The  family  had  just  risen  from  dinner. 
Every  thing  was  instantly  carried  on,  as  they  did  not  think 
it  good  enough  for  me.  On  the  table  was  immediately  set 
their  best  butter  and  cheese,  and  smoked  flesh,  and  flour- 
bread  ;  and  in  short  every  thing  they  had  to  please  the 
appetite  of  the  weary  traveller.  But  as  there  was  not  a  dry 
thread  on  me,  I  felt  very  uncomfortable  in  my  wet  clothes. 
The  goodman  found  a  remedy  for  that ;  and  from  his  chest  I 
was  provided  with  every  thing  I  required.  Clad  from  top 
to  toe  in  his  Sunday's  clothes,  I  sat  down,  metamorphosed 
into  a  Leirdaller,  amidst  this  friendly  family,  who  could  not 
cease  from  expressing  their  wonder  at  a  visit  as  unexpected 
as  unheard  of  before,  and  who  did  not  know  what  kindness 
to  shew  me ;  complaining  from  their  hearts,  that  I  had  not 
given  them  notice,  that  they  might  have  been  better  prepared 
to  receive  me.  His  wife  was  in  an  advanced  stage  of  preg- 
nancy. I  expressed  my  wishes  for  her  safety  on  her  ap- 
proaching confinement ;  and  asked  her,  how  she  would  get 
the  child  taken  to  church. — O,  answered  she,  smiling,  when 
matters  come  that  length,  there  will  be  no  difficulty :  the 
child  is  well  wrapped  up,  and  is  carried  to  church,  properly 

f'rt  on  the  shoulaers  of  the  servant-man. — By  the  same  way 
have  come  ? — Yes  ;  we  have  no  other. — Now,  then,  God 
be  with  both  him  and  the  child. — O,  we  are  not  afraid  of  the 
way,  we  are  so  accustomed  to  it ;  and  after  a  few  weeks  it 
will  be  better,  when  all  the  ice  will  be  away.  By  God's 
help  I  shall  soon  come  to  church  myself,  when  Father*  shall 
lead  me  in. — I  could  not  but  think  highly  of  her  courage, 
her  cheerfulness  and  composure.  The  eoodman  told  me, 
that  at  the  best  season  in  summer  the  Giel  can  be  traversed 
by  a  horse ;  and  that  then  every  thing  is  thus  brought  to 
the  bouse,  on  the  back  of  his  own  horse,  who  is  accustomed 
to  this  road.     One  is  less  surprised  at  this  when  he  sees  the 


*  Meaning^  the  clergTman  to  whom  the  was  speaking^.   It  it  still  the  cut- 
torn,  in  the  remote  and  simple  districts  of  Norway,  5iat  when  a  woBian  i 
goBB  first  to  church  after  her  confinement,  the  paridi  clergyman  meets  her 
at  the  door,  and  leads  her  into  church. 
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lightness  of  the  small  Leirdal  horses,  and  their  most  uncom- 
mon sure-fooiedness,  by  which  they  .can  ^o  on  the  smallest 
paths,  on  the  side  of  the  most  fearful  precipices,  setting  one 
foot  before  another,  in  such  a  manner  that  no  path  can  be 
too  small  for  them.  From  the  farm  of  Vettie,  the  Giel  is  con- 
tinued  upward,  in  a  stretch  of  three  miles,  so  that  the  whole 
length  ot  it  is  more  than  four  miles  and  a  half  (more  than 
thirt;!^  English  miles#)  Above  Vettie  farm,  the  goodman  told 
me,  it  was  more  narrow,  more  difficult,  and  more  frightful, 
than  the  part  of  it  which  I  had  seen.  He  and  his  peoi^e 
had  often  to  go  up  that  way  for  small  timber,  and  other 
thinss  necessary  on  the  farm.  On  the  sides  of  it,  too,  were 
the  finest  valley  and  mountain  pastures,  of  the  greatest  value 
to  their  rearing  of  cattle.  Their  corn  was  sometimes  destroy- 
ed in  harvest  oy  frost.  For  more  than  half  the  year,  the 
two  families  living  on  this  farm,  the  farmer  himseli^  and  his 
houseman,  are  cut  ofi*  from  all  other  human  intercourse.  In 
winter,  the  ordinary  path  is  impassable,  from  snow  and  ice, 
and  especially  from*  those  frequent  columns  which  leave 
traces  of  themselves  a  long  way  on  in  the  summer,  because 
the  sun's  rays,  resting  but  a  short  time  over  this  long,  mon- 
strous gulf,  it  is  seldom  before  the  month  of  July  that  this 
ice  is  all  away.  For  a  short  time  in  winter,  when  the  river 
Utiedal  is  frozen,  there  may  be  a  passage  along  the  bottom 
of  the  Giel,  but  not  without  danger  from  the  avalanches, 
which,  with  tremendous  violence,  tumble  down  into  the  deep ; 
the  very  air  of  which  overthrows  every  thing.  In  the  end 
of  harvest  and  the  spring,  all  approach  to  and  from  Vettie 
is  barred ;  in  the  end  of  harvest  particularly,  from  the  fall-* 
ing  of  eai:th.  and  stones,  which  are  then  loosened  by  the 
frequent  rains. 

At  a  little  distance  behind  the  dwelling-bouse  of  Vettie, 
in  the  back  ground  of  the  dale,  there  rises  up  a  lar^e  moun- 
tain precipice,  over  which,  where  a  new  Giel  begms,  there 
rushes  the  highest  waterfall  I  had  yet  seen,  called  Markefossr 
High  falls  indeed  are  here  so  common,  that  they  at  least 
excite  less  att^tion,  especially  where  the  mass  of  water  is 
not  very  considerable ;  but  what  seemed  to  me  exceedingly 
singular  in  this  one,  was,  that  the  fall  is  so  perfectly  perpen- 
dicular, that  not  one  drop  of  its  water  touches  the  whole 
side  of  the  mountain.  From  the  gap  through  which  it  issues, 
the  mountain  bends  inward  like  the  side  of  an  arch,  in  such 
a  manner,  that  if  the  place  were  accessible^  one  might  make 
a  passage  between  the  mountain  and  the  fall.  As  the  mass 
of  water  here  meets  with  no  resistance,  it  makes  no  alarm- 
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ing  noise ;  I  only  heard  its  distant  sound  in  the  bottom  of 
the  Giel,  which  it  was  impossible  -for  me  to  see,  as  all  view 
and  all  approach  is  barred  bj  high  sharp-pointed  rocks,  and 
a  chaotic  assemblage  of  large  blocks  of  granite.  Over  this 
precipice  lie  the  pasture-grounds  of  Vettie,  where  are  some 
of  the  finest  sketches  of  wood  to  be  found  perhaps  in  the 
whole  province*  Here  grow  the  finest  trees  for  masts,  of 
uncommon  height  and  thickness,  unused  and  incapable  of 
being  used,  because  they  cannot  be  got  down  through  the 
Foss,  without  being  splintered  into  a  thousand  pieces.  It  is 
di£Scult  to  get  even  colnmon  house  timber  this  way,  for  per- 
haps not  one  out  of  ten  pieces  remain  of  sufficient  length* 
In  former  times,  this,  wood  was  the  property  of  the  Copper* 
work  Company  of  Aardal,  which  had  its  best  supply  of 
charcoal  from  it  It  was  the  more  valuable  to  them,  -tnat  its 
situation  excluded  it  from  every  other  use.  I  saw  a  man 
going  up  the  precipice  which  leads  to  this  wood.  At  the 
distance  at  which  1  stood,  he  seemed  like  an  insect  creeping 
up  a  wall.  By  frequent  turnings  from  one  hand  to  another 
it  is  rendered  possible  to  go  up  a  path,  from  which,  however, 
nothing  is  more  easy  than  to  break  a  neck.  But  bom  and 
brought  up  as  the  people  are  here  amidst  such  dangers,  they 
disregard  or  are  not  sensible  of  them.  The  boy,  the  youth, 
grows  up  amidst  venturous  feats ;  and  courage  is  his  life's  con* 
stant  guide.  Of  the  mountain-summits  here,  I  mention  only 
Fleskeuaastiud,  because  it  is  considered  as  the  highest  next 
to  the  summits  of  the  Young  Harlots. 

I  spent  the  night  at  Y ettie,  and  was  next  paorning  out  with 
the  goodman  to  have  a  full  view  of  his  little  romantic  dale, 
where  hill  and  valley,  wood  and  water,  the  lofty  bteck  moun- 
tain-masses, over  which  the  majestic  fall  poured  its  foaming 
silver,  were  all  grouped  in  the  most  picturesque  manner,  in 
a  landscape  in  which  the  strongest  features  of  Nature  were 
wonderfully  blended  with  her  sweetest  smiles.  The  severe 
and  the  gay  moderated  one  another  by  being  mingled  in  one 
look.  1  he  choru3  of  the  feathered  tribe  only  was  wanting 
in  wood  and  forest.  The  temperature  here  is  too  severe  for 
the  delicate  songsters  of  the  sky ;  nowhere  does  the  lark 
mount  in  his  airy  flight ;  even  the  thrush  flies  to  milder 
regions.  The  cuckoo  only,  with  his  monotonous  song,  for  ^ 
short  time  enlivens  the  silence  of  the  wood. 

I  had  learned  from  the  goodwife  how  they  carry  their 

children  from  this  place  to  church.     I  was  curious  to  learn 

of  her  husband,  how  they  got  the  dead  carried  from  it  to  the 

•  church-yard.     It  is  impossible  that  two  people  could  go 
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beside  one  another  in  the  Giel ;  and  I  could  not  conceive 
that  a  coffin  could  be  placed  on  horse-back.  He  ^ve  me 
the  following  account.  The  dead  body,  wrapped  m  linen^ 
is  laid  on  a  plank,  in  which  are  bored  holes  at  both  ends,  to 
which  are  fastened  handles  of  cord.  To  this  plank  the 
body  is  lashed,  and  is  thus  carried  by  (wo  men,  one  before 
and  another  behind,  through  the  Giel,  till  they  come  to  the 
farm-house  of  Selde,  where  it  is  laid  in  a  coffin,  and  carried 
in  the  common  way  to  the  church-yard.  If  any  one  die  in 
winter,  at  a  time  when  the  bottom  of  the  Giel  is  not  passable, 
or  in  the  spring  or  harvest,  they  endeavour  to  "preserve 
the  body  in  a  frozen  state,  which  is  seldom  difficult,  till  it 
can  be  carried  off  in  the  manner  I  have  just  mentioned^ 
Still  more  singular  was  the  method  which  the  goodman  told 
me  was  employed  several  years  ago,  to  cortvey  a  dead  bodv 
to  the  grave,  from  a  houseman's  place  in  Vormelien.  This 
place  lies  in  Utledale,  which  borders  with  the  fields  of 
Vettie.  It  has  a  most  frightful  situation,  deep  in  the  Giel, 
by  the  side  of  the  river;  and  like  Vettie,  has  no  other  road 
but  a  small  steep  path,  on  the  side  of  the  most  dreadful 
precipices.  As  the  inhabitants  of  this  place  had  been  often 
changed,  there  had  been  no  deaths  here.  It  happened,  at 
last,  for  the  first  time,  that  a  young  man  of  seventeen  years 
of  age  died.  It  never  occurred  to  them  to  think  how  they 
should  get  him  carried  to  the  grave,  and  a  coffin  is  prepared 
for  him  in  the  house.  The  body  is  laid  in  it  and  carried  * 
out;  and  now,  for  the  first  time,  they  perceive  with  amaze- 
ment that  it  is  impossible  in  this  way  to  get  on  with  it.  What 
is  to  be  done  ?  Good  counsel  is  here  precious.  They  Jeave 
the  coffin  as  a  memento  mori  at  home,  and  set  the  dead  body 
astride  on  a  horse ;  the  legs  are  tied  under  the  horse's  belly,. 
— a  bag  of  hay  is  well  fastened  on  the  horse's  shoulders,  to 
which  the  body  leans  forward,  and  is  made  fast ;  and  in 
this  manner  rode  the  dead  man  over  the  mountains  to  his 
resting  place  in  Forthuus  Church  in  Lyster, — a  learful 
horseman. 

After  a  long  and  fatiguing  weary  walk,  I  returned  with  the 
goodman  to  his  house.  A  rich  soup,  made  from  excellent 
wedder  mutton,  killed  the  night  before^  smoked  from  the 
white  clad  table.  And  what  is  not  excellent  when  it  is  pre- 
sented to  you  by  hospitable  hands!  So  long  as  nature  and 
generous  simplicity  is  preferred  to  art  and  ceremony,  so  long 
will  such  a  patriarchal  meal,  to  which  you  are  invited  with 
a  welcome  from  the  heart,  and  which  is  gratefully  received, 
be  preferred  to  ostentation  and  extravagance.    They  wished 
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me  much  to  remain  another  day  at  Yettie ;  but  as  I  had 
fixed  to  go  that  day  to  Aftdal,  and  then  over  the  mountains 
to  some  of  the  mines  at  Aardal  Copper-works,  1  was  obliged 
to  bid  farewell  to  the  worthy  people,  whose  extraordinary 
place  of  residence  I  had  for  the  first,  and  I  believe  also  for 
the  last  time,  now  seen. 

With  my  former  guides,  and  a  man-servant  from  Vettie, 
I  set  out  on  this  fearful  way  back.  From  the  heavy  rain, 
much  of  the  ice  had  disappeared ;  and  I  had  the  dangerous 
pleasure  of  seeine  one  of  these  masses  of  ice  tumbling  down 
in  a  thousand  pieces  into  the  gulf:  over  two  only  of  the 
most  obstinate  were  we  obliged  to  cut  our  road  over  the  ice. 
In  good  time  I  reached  lelde;  and  here,  where  nobody 
dreamt  of  danger,  my  horse  tumbled  with  me  over  the  Me 
of  a  little  hill.  Thus  ended  an  excursion,  the  whole  object, 
and  the  whole  result,  of  which  was  the  view  of  Vettie's  GieL 


Art.  LX. — Papers  on  Fluid  Oilorine  and  on  the  CondensaHon 
of  Several  Gases  into  lAquids.  By  Mr  Faradat,  Chemi- 
cal Assistant  in  the  Royal  Institution.    [PhiL  Trans.'] 

I.  On  Fluid  (Marine. 

iT.is.  well  known  that  before  the  jear  1810,  the  solid  sub- 
stance obtained  by  exposing  chlwrne,  as  usually  procured, 
to  a  low  temperature  was  considered  as  the  gas  itself,  re- 
duced into  that  form  :  and  that  Sir  Humphry  Davy  first 
showed  it  to  be  a  hydrate,  the  pure  dry  gas  not  being  con- 
densible  even  at  a  temperature  of  —  40°  F. 

I  took  advantage  of.  the  late  cold  weather  to  procure  crys- 
tals of  this  substance  for  the  purpose  of  analysis.  The 
results  are  contained  in  a  short  paper  in  the  Quarterly  Jour- 
nal of  Science,  vol.  xv.  Its  composition  is  very  nearly  27.7 
chlorine,  72.3  water,  or  1  proportional  of  chlorine  and  10 
of  water. 

The  President  of  the  Royal  Society  having  honoured  me 
by  looking  bX  these  conclusions,  suggested  that  an  exposure 
of  the  sutetance  to  heat  under  pressure,  would  probably  lead 
to  interesting  results :  the  following  experiments  were  com- 
menced at  his  request.    Some  hyc&ate  of  chlorine  was  pre- 
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pared,  and,  being  dried,  as  well  as  could  be  bv  pressure  in 
bibulous  paper,  was  introduced  into  a  sealed  glass  tube,  the 
upper  end  of  which  was  then  hermetically  closed.  Being 
placed  in  water  at  60%  it  underwent  no  change  ;  but  when 
put  into  water  at  100%  the  substance  fused,  the  tube  became 
filled  with  a  bright  yellow  atmosphere,  and,  on  examination, 
was  found  to  contain  two  fluid  substances :  the  one  about 
three  fourths  of  the  whole,  was  of  a  faint  yellow  colour, 
having  very  much  the  appearance  of  water ;  the  remaining 
fourth  was  a  heavy  bright  yellow  fluid,  lying  at  the  bottom 
of  the  former  without  any  apparent  tendency  to  mix  with  it. 
As  the  tube  cooled,  the  yellow  atmosphere  condensed-  into 
more  o(  the  yellow  fluid,  which  floated  in  a  film  on  the  pale 
fluid,  looking  very  like  chloride  of  nitrogen  ;  and  at  70®  the 
pale  portion  congealed,  although  even  at  32®  the  yellow  por- 
tion did  not  solidify.  Heated  up  to  100°  the  vellow  fluid 
appeared  to  boil,  and  again  proauced  the  bright  coloured 
atmosphere. 

By  putting  the  hydrate  into  a  bent  tube,  afterwards  her- 
metically sealed,  I  found  it  easy,  after  decomposing  it  by  a 
heat  of  100%  to  distil  the  yellow  fluid  to  one  end  of  'the 
tube,  and  to  separate  it  from  the  remaining  portion.  In  this 
way  a  more  complete  decomposition  of  the  hydrate  was 
efiected,  and,  when  the  whole  was  allowed  to  cool,  neither 
of  the  fluids  solidified  at  temperatures  above  34%  and  the 
yellow  portion  not  even  at  0®.  When  the  two  were  mixed 
together,  they  gradually  combined  at  temperatures  below 
60%  and  formed  the  same  solid  substances  as  that  first  intro- 
duced. If,  when  the  fluids  were  separated,  the  tube  was. 
cut  in  the  middle,  the  parts  flew  asunder  as  if  with  an  ex- 
plosion, the  whole  of  the  yellow  portion  disappeared,  and 
there  was  a  powerful  atmosphere  of  chlorine  produced ;  the 
pale  portion  on  the  contrary  remained,  and  when  examined, 

{)roved  to  be  a  weak  solution  of  chlorine  in  water,  with  a 
ittle  muriatic  acid,  probably  from  the  impurity  of  the  hy- 
drate used.  When  that  end  of  the  tube  in  which  the  yellow 
fluid  lay,  was  broken  under  a  jar  of  water,  there  was  an 
immediate  production  of  chlorine  gas. 

I  at  first  thought  that  muriatic  acid  and  euchlorine  had 
been  formed ;  then,  that  two  new  hydrates  of  ehlorine  had 
been  produced  ;  but  at  last  I  suspected  that  the  chlorine  had 
been  entirely  separated  from  the  water  by  the  heat,  and 
condensed  into  a  dry  fluid  by  the  mere  pressure  of  its  own 
abundant  vapour.  If  that  were  true,  it  followed,  that  chlo- 
rine gas,  when  compressed,  should  be  condensed  into  the 
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same  fluid,  and  as  the  atmosj^ere  in  the  tube  in  which  the 
fluid  lay  was  not  very  yellow- at  50°  or  60°,  it  seemed  pro- 
bable that  the  pressure  required  was  not  beyond  what  could 
readily  be  obtained  by  a  condensing  syringe.  A  long  tube 
was  therefore  furnished  with  a  cap  and  stop-cock,  then  ex- 
hausted of  air  and  filled  with  chlorine,  and  being  held  verti- 
cally with  the  syringe  upwards,  air  was  forced  in,  which 
thrust  the  chlorine  lo  the  bottom  of  the  tube,  and  gave  a 
pressure  of  about  4  atmospheres.  Being  now  cooled^  there 
was  an  immediate  deposit  in  films,  which  appeared  to  be 
hydrate  formed  by  water  contained  in  the  eas  and  vessels, 
but  some  of  the  yellow  fluid  was  also  produced.  As  this 
however  might  also  contain  a  portion  of  the  water  present, 
a  perfectly  dry  tube  And  apparatus  were  taten,  and  the 
chlorine  left  for  some  time  over  a  bath  of  sulphuric  acid 
before  it  was  introduced.  Upon  throwing  in  air  and  giving 
pressure,  there  was  now  no  soKd  film  formed,  but  the  clear 
yellow  fluid  was  deposited,  and  more  abundantly  still  upon 
cooling.  After  remaining  some  time  it  disappeared,  having 
gradually  mixed  with  the  atmosphere  above  it,*  but  every 
repetition  of  the  experiment  "produced  the  same  results. 

Presuming  that  I  had  now  a  right  to  consider  the  yellow 
fluid  as  pure  chlorine  in  the  liquid  state,  I  proceeded  to  ex- 
amine its  properties,  as  well  as  *I  could  when  obtained  by 
heat  from  the  hydrate.  However  obtained,  it  always  ap- 
pears very  lin^id  and 'fluid,  and  excessively  volatile  at  com- 
mop  pressure.  A  portion  was  cooled  in  .its  tube  to  0° ;  it 
remained  fluid.  The  tube  was  then  opened,  when  a  part 
immediately  flew  ofi*,  leaving  the  rest  so  cooled,  by  the 
evaporation,  as  to  remain  a  fluid  under  the  atmospheric 
pressure.  The  temperature  could  not  have  been  nigh^ 
than  —  40°  in  this  case  5  as  Sir  Humphry  Davy  has  shown 
that  dry  chlorine  does  not  condense  at  that  temperature 
under  common  pressure.  Another  tube  was  opened  at  a 
temperature  of  60°;  a  part  of  the  chlorine  volatilized,  and 
cooled  the  tube  so  mucn  as  to  condense  the  atmospheric  va- 
pour on  it  as  ice. 

A  tube  having  the  water  at  one  end  and  the  chlorine  at 
the  other,  was  weighed,  and  then  cut  in  two  ;  the  chlorine 
immediately  flew  ofl*,  and  the  loss  being  ascertained  was 
found  to  be  1 .6  grain  :  the  water  left  was  examined  and 
found  to  contain  some  chlorine ;  its  weight  was  ascertained 
tQ  be  5.4  grains.  These  proportions,  however,  must  not  be 
considered  as  indicative  of  the  true  composition  of  hydrate 
of  chlorine  ;  for,  from  the  mildness  of  the  weather  during 
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the  time  when  these  experiments  were  made,  it  was  impossi- 
ble to  collect  the  chrystals  of  hydrate,  pr^ss  and  transfer 
them,  without  losing  much  chlorine ;  ana  it  is  also  impossi- 
ble to  separate  the  cLlorine  arid  water  in  the  tube  perfectly, 
or  keep  them  separate,  as  the  afmosphere  within  will  com- 
bine with  the  water,  and  gradually  re-form  the  hydrate.    . 

Before  cutting  the  tube,  another  tube  had  been  prepared 
exactly  like  it  in  form  and  size,  and  a  portion  of  water  intro- 
duced into  it,  as  near  as  the  eye  could  judge,  of  the  same 
bulk  as  the  fluid  chlorine  ;  this  water  was  found  to  weijgh 
1.2  grain  ;  a  result,  which,  if  it  may.  be  trusted,  would  give 
the  specific  gravity  of  fluid  chlorine  as  1.33  ;  and,  from  its 
appearance  in  and  on  water,  this  cannot  be  far  wrong. 

Jioie  on  the  Condensation  of  Muriatic  Acid  Gas  into  the 
Liquid  Form.     By  Sir  H.  Davy,  Bart.  Pres.  R.  S. 

In  desiring  Mr  Faraday  to  expose  the  hydrate  of  chlorine 
to  heat  in  a  closed  glass  tube,  it  occurred  to  me,  that  one  of 
three  things  would  happen  :  that  it  would  become  fluid  9S  a 
hydrate ;  or  that  a  decomposition  of  water  would  occur,  and 
euchlorine  and  muriatic  acid  be  formed ;  or  that  the  chlo- 
rine would  separate  in  a  condensed  state.  This  last  result 
havmg  been  obtained,  it  evidently  led  to  other  researches  of 
the  same  kind.  I  shall  hope  on  a  future  occasion,  to  detail 
some  general  views  on  the  subject  of  these  researches.  I 
shall  now  njerely  mention,  .that  by  sealing  muriate  of  ammo- 
nia and  sulphuric  acid  in  a  strong  glass  tube,  and  causing 
them  to  act  upon  each  other,  I  have  procured  liquid  muriatic 
acid :  and  by  substituting  carbonate  for  muriate  of  ammonia, 
I  have  no  doubt  that  carbonic  acid  may  be  obtained,  though 
in  the  only  trial  I  have  made  the  tube  burst.  I  have  re* 
queste'd  Mr  Faraday  to  pursue  these  experiments,  and  to 
extend  them  to  all  tne  gases  which«are  of  considerable  den- 
sity, or  to  any  extent  soluble  in  water ;  and  I  hope  soon  to 
be  able  to  lay  an  account  of  his  results,  with  some  applicar 
tions  of  them  that  I  propose  to  make,  before  the  Society. 

I  cannot  conclude  this  note  without  observing,  that  the 
generation  of  elastic  substances  in  close  vessels,  either  with 
or  without  heat,  oflers  much«more  powerful  means  of  ap- 
proximating their  molecules  than  those  dependent  upon  the 
application  of  cold,  whether  natural  or  artificial:  for,  as 
gases  diminish  only  about  j}-^  in  volume  for  every  —  degree 
of  Fahrenheit's  scale,  beginning  at  ordinary  temperatures,  a 
very  slight  condensation  only  can  be  produced  by  the  most 
powerful  freezing  mixtures,  not  half  as  much  ^^  would  re» 
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suit  from  the  application  of  a  strong  flame  to  one  part  of  a 
glass  tube,  the  'other  part  being  of  ordinary  temperature  : 
and  when  attempts  are  made  to  condense  gases  mto  fluids 
bj  sudden  mechanical  compression,  the  heat,  instantly  gene- 
rated, presents  a  formidable  obstacle  to  the  success  of  the 
experiment ;  whereas,  in  compression  resulting  from  their 
slow  generation  in  close  vessels,  if  the  process  be  conducted 
with  common  precautions,  there  is  no  source  of  difficulty  or 
danger ;  and  it  may  be  easily  assisted  by  artificial  cold  m 
cases  wifen  gases  approach  near  to  that  pomt  of  compression 
and  temperature  at  which  they  become  vapours. 

IL  On  the  Omdensation  of  Seviral  Gases  into  Liquids* 
I  HAD  the  honour  a  few  weeks  since,  of  submitting  to  the 
Royal  Society  a  paper  on  'the  reduction  of  chlorine  to  the 
liquid  state.  An  important  note  was  added  to  the  paper  by 
the  President,  on  the  general  application  of  the  means  used 
in  this  case  to  the  reduction  of  other  gaseous  bodies  to  the 
liquid  state ;  and  in  illustration  of  the  process,  the  produc-* 
tion  of  liquid  muriatic  acid  was  described.  Sir  Humphry 
Davy  did  me  the  honour  to  request  I  would  continue  the 
experiments,  which  I  have  done  under  his  general  direction ; 
and  the  following  are  some  of  the  results  already  obtained : 

Sulphurous  Add* — Mercury  and  concentrated  sulphuric 
acid  were  sealed  up  in  a  bent  tube,  and,  being  brought  to 
one  end,  heat  was  carefully  applied,  whibt  the  other  end 
was  preserved  cool  by  wet  oibulous  paper.  Sulphurous 
acid  gas  was  produced  where  the  heat  acted,  and  was  con- 
densed by  the  sulphuric  acid  above  5  but  when  the  latter 
had  become  saturated,  the  sulphurous  acid  passed  to  the 
cold  end  of  the  .tube,  and  was  condensed  into  a  liquid. 
When  the  whole  tube  was  cold,  if  the  sulphurous  acfd  was 
returned  on  to  the  mix^ire  of  sulphuric  acid  and  sulphate 
of  mercury,  a  portion  was  reabsorbed,  but  the  rest  remained 
on  it  without  mixing. 

Liquid  sulphurous  acid  is  very  limpid  and  colourless, 
and  highly  fluid.  Its  refractive  power,  obtained  by  com- 
paring It  in  water  and  other  media,  with  water  contained  in 
a  similar  tube,  appeared  to  h%  nearly  equal  to  that  of  water. 
It  does  not  solidify  or  become  adhesive  at  a  temperature  of 
0®  F.  When  a  tube  containing  it  was  opened,  the  -contents 
did  not  rush  out  as  with  explosion,  but  a  portion  of  the 
liquid  evaporated  rapidlv,  cooling  another  portion  so  much 
as  to  leave  it  in  the  fluid  state  at  common  barometric  pres- 
sure.    It  was  however  rapidly  dissipated,  not  producing 
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visible  fumes,  but  producing  the  odour  of  pure  sulphurous 
acid,  and  leaving  the  tube  quite  dry.  A  portion  of  the  va« 
pour  of  the  fiuid  received  over  a  mercurial  bath,  and  ex- 
amined,  proved  to  be  sulphurous  acid  gas.  A  piece  of  ice 
dropped  into  the  fluid  instantly  made  it  boil,  from  the  heat 
communicated  by  it. 

To  prove  in  an  unexceptionable  manner  that  the  fluid 
was  pure  sulphurous  acid,  some  sulphurous  acid  gas  was 
carefully  prepared  over  mercury,  and  a  long  tube  perfectly 
dry,  and  closed  at  one  end,  being  exhausted,  was  filled  with 
it ;  more  sulphurous  acid  was  then  thrown  in  by  a  condensing 
syringe,  till  there  were  three  or  four^  atmospheres  ;  the  tube 
remained  perfectly  clear  and  dry,  but  on  cooling  one  end  to 
0%  the  fluid  sulphurous  acid  condensed,  and  in  all  its  cha- 
racters was  like  that  prepared  by  the  former  process. 

Sulphurous  acid  vapour  exerts  a  pressure  of  about  two 
atmospheres  at  45°  F.     Its  specific  gravity  was  nearly  1.42» 

Sulphuretted  Hydrogen. — A  tube  being  bent,  and  sealed 
at  the  shorter  end,  strong  muriatic  acid  was  poured  in 
through  a  small  funnel,  so  as  nearly  to  fill  the  short  leg 
without  soiling  the  long  one.  A  piece  of  platinum  foil  was 
then  crumpled  up  and  pushed  in,  and  upon  that  were  put 
fragments  of  sulphuret  of  iron,  until  the  tube  was  nearly 
full.  In  this  way  action  was  prevented  until  the  tube  was 
sealed.  •  If  it  once  commences,  it  is  almost  impossible  to 
close  the  tube  in  a  manner  sufficiently  strong,  because  of  the 
pressing  out  of  the  gas.  When  closed,  the  muriatic  acid  was 
made  to  run  on  to  the  sulphuret  of  iron,  and  then  left  for  a 
day  or  two.  At  the  end  of  that  time,  much  protomuriate  of 
iron  had  formed,  and  on  placing  the  clean  end  of  the  tube 
in  a  mixture  of  ice  and  salt,  warming  the  other  end,  if  neces- 
sary, by  a  little  water,  sulphuretted  hydrogen  in  the  liquid 
state  distilled  over. 

The  liquid  sulphuretted  hydrogen  was  colourless,  limpid, 
and  excessively  fluid.  It  did  not  mix  with  the  rest  of  the 
fluid  in  the  tube,  which  was  no  doubt  saturated,  but  remained 
standing  on  it.  When  a  tube  containing  it  was  opened,  the 
liquid  immediately  rushed  into  vapour;  and  this  being  done 
under  water,^  and  the  vapour  collected  and  examined,  it 
proved  to  be 'sulphuretted  hydrogen  gas.  As  the  tempera- 
ture of  a  tube  containing  some  of  it  rose  from  0®  to  45°,  part 
of  the  fluid  rose  in  vapour,  and  its  bulk  diminished ;  but 
there  was  no  other  change :  it  did  not  seem  more  adhesive  at 
0°  than  at  45°.  Its  refractive  power  appeared  to  be  rather 
greater  than  that  of  water ;  it  decidealy  surpassed  that  of 
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sulphurous  acid.  The  pressure  of  its  vapour  was  nearly 
equal  to  17  atmospheres  at  the  temperature  of  50^ 

The  specific  gravity  of  sulphuretted  hydrogen  appeared 
to  be  0.9. 

Carbonic  Acid* — ^The  materials  used  in  the  production 
of  carbonic  acid,  were  carbonate  of  ammonia  and  concen- 
trated sulphuric  acid;  the  manipulation  was  like  that  de- 
scribed for  sulphuretted  hydrogen.  Much  stronger  tubes 
are  however  required  for  carbonic  acid  than  for  any  of  the 
former  substances,  and  there  is  none  which  has  produced  so 
many  or  more  powerful  explosions.  Tubes  which  have 
held  fluid  carbonic  acid  well  for  two  or  three  weeks  together, 
have,  upon  some  increase  in  the  warmth  of  the  weather, 
spontaneously  exploded  with  great  violence;  and  the  pre- 
cautions of  glass  masks,  goggles,  &c.  which  are  at  all  times 
necessary  in  pursuing  these  experiments,  are  particularly  so 
with  carbonic  acid. 

Carbonic  acid  is  a  limpid  colourless  body,  extremely 
fluid,  and  floating  upon  the  other  contents  of  me  tube.  It 
distils  readily  and  rapidly  at  the  difference  of  temperature 
between  32**  and  0^  Its  refractive  power  is  much  less  than 
that  of  water.  No  diminution  of  temperature  to  which  I 
have  been  able  to  submit  it,  has  altered  its  appearance.  In 
endeavouring  to  open  the  tubes  at  one  end,  tney  have  uni- 
formly burst  into  fragments,  with  powerful  explosions. 

Its  vapour  exerted  a  pressure  of  thirty-six  atmospheres, 
at  a  temperature  of  32^ 

Euchlorin^. — Fluid  euchlorine  was  obtained  by  enclosing 
chlorate  of  potash  and  sulphuric  acid  in  a  tube,  and  leaving 
them  to  act  on  each  other  for  24  hours.  In  that  time  there 
had  been  much  action,  the  mixture  was  of  a  dark  reddish 
brown,  and  the  atmosphere  of  a  bright  yellow  colour.  The 
mixture  was  then  heated  up  to  100%  and  the  unoccupied 
end  of  the  tube  cooled  to  0® ;  by  degrees  the  mixture  lost 
its  dark  colour,  and  a  very  fluid  ethereal  looking  substance 
condensed.  It  was  not  miscible  with  a  small  portion  of  the 
sulphuric  acid  which  lay  beneath  it ;  but  when  returned  on 
to  the  mass  of  salt  and  acid,  it  was  gradually  absorbed, 
rendering  the  mixture  of  a  much  deeper  colour  even  than 
itself. 

Euchlorine  thus  obtained  is  a  very  fluid  transparent 
substance,  of  a  deep  yellow  colour.  A  tube  containing  a 
portion  of  it  in  the  clean  end,  was  opened  at  the  opposite 
extremity ;  there  was  a  rush  of  euchlorine  vapour,  but  the 
salt  plugged  up  the  aperture :  whilst  clearing  this  away,  the 
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whole  tube  burst  with  a  violent  explosion,  except  the  small 
end  in  a  cloth  in  my  hand,  where  the  euchlorine  previously 
lay,  but  the  fluid  had  all  disappeared* 

Jfitrous  Oxide. — Some  nitrate  of  ammonia,  previoiisly 
made  as  dry  as  could  be  by  partial  decomposition,  by  heat 
in  the  air,  was  sealed  up  in  a  bent  tube,  and  then  heated  in 
one  end,  the  other  being  preserved  cool.  By  repeating  the 
distillation  once  or  twice  in  this  way,  it  was  found,  on  after- 
examination,  that  very  little  of  the  salt  remained  undecom* 
posed.  The  process  requires  care*  I  have  had  many  ex- 
plosions occur  with  very  strong  tubes,  and  at  considerable 
risk* 

When  the  tube  is  cooled,  it  is  found  to  contain  two  fluids^ 
and  a  very  compressed  atmosphere.  The  heavier  fluid,  on 
examination,  proved  to  be  water,  with  a  little  acid  and  nitrous 
oxide  in  solution ;  the  other  was  nitrous  oxide.  It  appears 
in  a  very  liquid,  limpid,  colourless  state;  and  so  volatile, 
that  the  warmth  of  tne  hand  generally  makes  it  disappear 
in  vapour.  The  application  of  ice  and  salt  condenses 
abundance  of  it  into  the  liquid  state  again.  It  boils  readily 
by  the  difference  of  temperature  between  60°  and  0^  It 
does  not  appear  to  have  any  tendency  to  solidify  at  — 10^ 
Its  refractive  power  is  very  much  less  than  that  of  water, 
and  less  than  any  fluid  that  has  yet  been  obtained  in  these 
experiments,  or  than  any  known  fluid*  A  tube  being  opened 
in  the  air,  the  nitrous  oxide  immediately  burst  into  vapour* 

The  pressure  of  its  vapour  is  equal  to  above  50  atmos- 
pheres at  45^ 

Cuam^en* — Some  pure  cyanuret  of  mercury  was  heated 
until  perfectly  dry*  A  portion  was  then  enclosed  in  a  green 
glass-tube,  in  the  same  manner  as  in  the  former  instances, 
and  being  collected  to  one  end,  was  decomposed  by  heat, 
whilst  the  other  end  was  cooled*  The  cyanocen  soon  ap- 
peared as  a  liquid :  it  was  limpid,  colourless,  and  very  fluid; 
not  altering  its  state  at  the  temperature  of  0^  Its  refractive 
power  is  rather  less,  perhap,  than  that  of  water*  A  tube 
containing  it  being  opened  m  the  air,  the  expansion  within 
did  not  appear  to  be  very  great ;  and  the  liquid  passed  with 
comparative  slowness  into  the  state  of  vapour,  producing 
great  cold.  The  vapour,  being  collected  over  mercury, 
proved  to  be  pure  cyanogen* 

A  tube  was  sealed  up  with  cyanuret  of  mercury  at  one 
end,  and  a  drop  of  water  at  the  other ;  the  fluid  cyanogen 
was  then  produced  in  contact  with  the  water*  It  did  not 
mix,  at  least  in  any  considerable  quantity,  with  that  fluid, 
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but  floated  on  it,  being  lighter,  though  apparently  not  so 
much  so  as  ether  would  be.»  In  the  course  of  some  days, 
action  had  taken  place,  the  water  had  become  black,  and 
changes,  probably  such  as  are  known  to  take  place  in  an 
aqueous  solution  of  cyanogen,  occurred.  The  pressure  of 
the  vapour  of  cyanogen  appeared  to  be  3*6  or  3.7  atmos- 
pheres at  45"^  F.     Its  specinc  gravity  was  nearly  0.9. 

Ammonia* — ^When  dry  chloride  of  silver  is  put  into  am- 
moniacal  gas,  as  dry  as  it  can  be  made,  it  abs(H*bs  a  large 
quantity  of  it ;  100  grains  condensing  above  130  cubical 
inches  of  the  gas :  but  the  compound  thus  formed  is  decom- 
posed by  a  temperature  of  100®  F.,  or  upwards.  A  portion 
of  this  compound  was  sealed  up  in  a  bent  tube,  and  neated 
in  one  leg,  whilst  the  other  was  cooled  by  ice  or  water. 
The  compound  thus  heated  under  pressure,  fused  at  a  com- 
paratively low  temperature,  and  boiled  up,  giving  off  ammo- 
niacal  gas,  which  condensed  at  the  opposite  end  into  a  liquid. 

Liquid  ammonia  thus  obtained  was  colourless,  trans- 
parent, and  very  fluid.  Its  refractive  power  surpassed  that 
of  any  other  of  the  fluids  described,  and  that  also  of  water 
itself.  When  the  chloride  of  silver  is  allowed  to  cool,  the 
ammonia  immediately  returns  to  it,  combining  with  it,  and 
producing  the  original  compound.  During  this  action  a 
curious  combination  of  effects  takes  place  :  as  the  chloride 
absorbs  the  ammonia,'  heat  is  produced,  the  teinperature 
rising  up  nearly  to  100"^;  whilst  a  few  inches  off,  at  the 
opposite  end  of  the  tube,  considerable  cold  is  produced  by 
the  evaporation  of  the  fluid.  When  the  whole  is  retained  at 
the  temperature  of  60°,  the  ammonia  boils  till  it  is  dissipated 
and  re-combined.  The  pressure  of  the  vapour  of  ammonia 
is  equal  to  about  6.5  atmospheres  at  60^  Its  specific 
gravity  was  0.76. 

Muriatic  Add^ — ^When  made  from  pure  muriate  of  am- 
monia and  sulphuric  acid,  liquid  ^  muriatic  acid  is  obtained 
colourless,  as  Sir  Humphry  Davy  had  anticipated.  Its  re- 
fractive power  is  greater  than  that  of  nitrous  oxide,  but 
less  than  that  of  water ;  it  is  nearly  equal  to  that  of  car* 
bonic  acid.  The  pressure  of  its  vapour  at  the  temperature 
of  50"^,  is  equal  to  about  40  atmospheres. 

C/iiorine.-^The  refractive  power  of  fluid  chlorine  is  rather 
less  than  that  of  water. — The  pressure  of  its  vapour  at  60** 
is  nearly  equal  to  4  atmospheres. 

Attempts  have  been  made  to  obtain  hydrogen,  oxygen, 
fluoboracic,  fluo-silicic,  and  phosphuretted  hydrogen  gases, 
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in  a  liquid  state  ;  but  thoueh  all  of  them  have  been  subject- 
ed to  great  pressure,  they  have  as  yet  resisted  condensation. 
The  experiments  will,  however,  be  continued  on  these  and 
other  gases,  in  the  hopes  that  some  of  them  at  least,  will 
ultimately  condense. 


Art.  LXI. — Observations  on  Bees,  and  particularly  on  the 
conversion  of  the  Larva  of  Working-Bees  into  Queen-Beesm 
By  the  Reverend  Mr  Dunbar  of  Applegarth.  [Ed.  Phil. 
Jour.l^ 

9 
Among  my  experiments  in  the  year  1822,  there  were  two 
rather  of  an  interesting  nature,  one  of  them  confirming  be- 
yond the  possibility  of  a  doubt,  the  remarkable  and  often- 
questioned  fact  in  the  natural  history  of  bees,  of  their  having 
the  power  of  converting  the  larva  of  a  working-bee  into  a 
queen,  when  circumstances  require  such  an  expedient ;  the 
other  experiment  is  completely  practical  in  its  nature,  and 
the  consequence  of  the  one  first  mentioned. 

Experiment  I. — In  a  communication  inserted  in  the  Philo- 
sophical Journal,  I  mentioned  an  instance  which  I  had  wit- 
nessed of  the  formation  of  a  queen  from  the  egg  of  a  work- 
ing bee ; — a  discovery  for  which  Natural  History  is  indebted 
to  Schirach,  and  which  had  been  repeatedly  verified  by  the 
celebrated  Huber.  Possessing  a  hive  extremely  well  fitted 
for  experiments  of  this  kind,  and  which  I  have  named  the 
Mirror-Hive,  from  its  exact  resemblance  to  that  piece  of 
household  furniture,  I  set  about  repeating  this  experiment  in 
such  a  way  as  to  put  the  matter  out  of  all  doubt.  Huber 
had  already  done  this  so  accurately  that  no  person  at  all 
conversant  in  this  branch  of  natural  history  could  reasonably 
have  felt  any  hesitation  on  the  subject,  provided  there  was 
no'  favourite  theory  to  be  upheld.  But  Huber  was  a 
foreigner,  and  I  have  heard  it  alleged  against  him  by  some, 
that  ne  was  n  man  of  a  very  vivid  immagination, — and  by 
others,  that  being  defective  in  his  eye-sight,  he  had  given 
credit  on  the  word  of  his  assistant  to  reports  of  discoveries 
unfounded  in  fact.    Huish,  an  Englishman,  has  published  a 
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Treatise  on  Bees,  in  which  he  treats  with  much  petulance 
and  ridicule  the  theory  of  the  formation  of  artificial  queens, 
so  warmly  supported  bj  Huber ;  and  I  observe  in  xhe  Lon- 
don list  of  new  publications,  a  pamphlet  announcrKl  by  him 
in  answer  to  my  paper  on  that  subject  in  this  Journal.  The 
following  results  of  an  experiment  I  made  last  summer,  will, 
I  presume,  be  regarded  as  a  conclusive  answer  to  his  objec- 
tions, and  to  those  of  any  others  who  may  be  sceptical  on 
the  point. 

In  July  the  Mirror-Hive  was  full  of  comb,  bees,  brood, 
and  honey, — the  queen  very  fertile,  and  laying  at  the  rate  of 
100  eggs  per  diem.  I  opened  the  hive  and  took  her  away. 
For  eighteen  hours  they  continued  to  labour  as  if  she  were 
still  with  them ;  at  the  end  of  that  time  they  missed  her,  and 
all  was  instantly  agitation  and  tumult ;  the  bees  hurried  back- 
wards and  forwards  over  the  comb  with  a  loud  noise,  rushed 
in  crowds  to  the  door,  and  out  of  the  hive  as  if  they  were 
swarming,  and,  in  short,  exhibited  all  the  symptoms  of  be- 
reavement and  despair.  Next  morning  they  had  laid  the 
foundation  of  five  queen  cells,  having  demolished  the  three 
contiguous  cells  to  the  one  containing  a  worm  which  suited 
their  purpose,  and  by  the  afternoon  four  more,  all  in  parts  of 
the  comb  where  before  were  nothing  but  eggs  and  common 
worms  of  one  or  two  days  old.  Two  of  these  royal  cells 
advanced  more  rapidly  in  size  than  the  rest,  probably  from 
the  larvae  being  of  an  age  fittest  for  the  purpose;  four  came 
on  more  slowly,  and  three  made  no  progress  after  the  third 
day.  On  the  seventh  day  the  two  firet  were  sealed,  two 
more  were  nearly  so,  all  the  rest  continued  stationary,  and 
in  fact  remained  so,  as  if  the  bees,  satbfied  that  they  had  at 
least  secured  one  queen,  did  not  think  it  necessary  to  carry 
forward  the  others  to  maturity.  On  the  morning  of  the 
fourteenth  day  from  the  removal  of  their  old  queen,  a  young 
one  emerged  from  her  cell,  strong,  active,  and  exactly  re- 
sembling those  produced  in  the  natural  way.  While  ex- 
amining her  motions,  I  saw  her  hasten  to  tne  other  royal 
cell,  which  had  been  closed  about  the  same  time  with  the 
one  from  which  she  had  come,  and  attempt  to  tear  it  open, 
doubtless  with  a  view  of  destroying  its  inmate;  but  the 
working-bees  pulled  her  away  with  violence,  and  continued 
to  do  so  as  often  as  she  made  the  attempt.  At  every  repulse, 
she  stood,  in  a  sulky  posture  apparently,  on  the  comb,  and 
emitted  the  shrill  peep  pup^  so  well  known  to  bee-masters, 
while  the  unhatched  queen  at  the  same  time  sent  forth  a 
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peep  also,  but  of  a  hoarser  kind.  And  this  accounts  for  the 
two  different  sounds  which  are  generally  heard  in  the  even- 
ing  from  a  hive  about  to  throw  a  secona  swarm.  The  shrill 
sound  proceeds  from  the  reigning  queen,  and  seems  to  ex- 
press her  rage  and  disappointment  at  being  baffled  by  the 
watchful  guardians  of  the  unhatched  queen,  from  whom  the 
hoarse  sound  comes.  In  the  afternoon  of  the  same  daj  the 
last  mentioned  female  left  her  cell.  I  saw  her  come  forth 
in  majesty,  finely  and  delicately  formed,  but  smaller  than 
the  other.  She  immediately  retired  within  a  cluster  of  bees, 
and  I  lost  sight  of  her.  Next  morning,  on  opening  the  shut- 
ter of  the  hive,  I  perceived  the  youngest  queen  rushing  ap- 
parently in  great  terror  over  the  face  of  the  comb,  and 
turning  round  the  edge  of  it  to  the  other  side ;  and  in  the 
next  moment  the  other  queen  was  seen  pursuing  with  equal 
rapidity.  I  now  fully  expected  to  witness  Huberts  combat 
•of  qu^ns,  and  was  about  to  wheel  round  the  hive  on  its 
pivot,  fo  inspect  their  proceedings  on  the  other  side,  when 
business  called  me  off.  I  returned  in  half  an  hour,  thinking 
I  might  yet  be  in  at  the  death,  but  found  all  was  over !  The 
young  queen  was  lying  on  the  alighting-board  on  her  back, 
m  the  pangs  of  death,  newly  brought  out  by  the  bees,  and 
doubtless  the  victim  of  the  elder  queen. 

I  observe  two  circumstances  respecting  this  last  queen, 
one  of  which  agrees  perfectly  with  the  experience  of  Huber, 
while  the  other  is  at  variance  with  it.  While  the  young 
queen  remained  a  virgin,  not  the  slightest  respect  was  paid 
her  by  the  bees ;  not  one  gave  her  food,  she  was  obliged  to 
help  herself,  and  in  crossing  towards  the  honey-cells,  she 
had  to  scramble  over  the  crowd,  not  an  individual  of  which 
would  get  out  of  her  way,  or  seemed  to  care  whether  she 
fed  or  starved.  *  But  no  sooner  did  she  begin  laying  than  the 
scene  was  changed,  and  complaisance,  respect  and  attention, 
became  the  order  of  the  day ;  one  after  another  extended 
the  proboscis  with  food,  and  at  every  step  of  her  progress  a 
circle  was  formed  round  her  by  her  admiring  people.  The 
other  circumstance,  and  which  varies  from  the  experience  of 
Huber,  respects  the  sound  emitted  by  the  queens.  He  says 
that  the  workers  form  no  guard  around  the  cells  of  artificial 
queens, — ^that  these  are  perfectly  mule,  and  he  makes  several 
remarks  by  way  of  accounting  for  it.  The  above  experi- 
ment completely  contradicts  this.  The  cell  of  the  young 
queen  was  guarded  most  vigilantly,  and  both  emitted  the 
sounds  alluded  to,  perhaps  once  every  minute,  for  several 
hours  together. 
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Experiment  II. — ^This  experiment,  which  was  entirely  prac- 
tical, and  consisted  in  turning  to  account  the  result  of  the 
first  experiment,  respected  the  formation  of  artificial  swarms, 
an  expedient,  in  mj  opinion,  never  to  be  resorted  to,  but  in 
such  cases  of  necessity  as  that  I  am  about  to  detail.     From 
the  first  to  the  third  week  of  June  my  hives  had  all  thrown 
their  top-swarms ;  but  instead  of  throwing  their  second  in 
ten  or  twelve  days  thereafter,  as  is  generally  the  case,  four 
of  them  had  not  cast  nearly  three  weeks  after.    This  was 
probably  owing  to  the  unfavorable  state  of  the  weather, 
which,  by  delaying  the  swarming,  had  furnished  the  reigning 
queen  with  an  opportunity  of  putting  to  death  one  or  two  of 
her  intended  successors.      In  these  circumstances,  from  the 
crowded  state  of  the  hive,  a  mass  of  bees  as  large  as  a 
man's  head  hung  from  the  alighting-board  of  each  nive ;  a 
sight  grievous  to  the  Apiarian,  as  these  outliers  are  quite  idle. 
Determined  to  avail  myself  of  Sehirach's  and  Huoy's  dis- 
coveries, I  cut  out  of  the  Mirror-hive  a  piece  of  como  about 
three  inches  square,  containing  eggs  and  worms,  and  fixed  it 
in  an  old  hive  full  of  empty  comb.     I  then  removed  out  of 
sight  one  of  the  hives  which  had  an  outlying,  or  rather  out- 
hangiirg,  mass  on  its  alighting-board,  instantly  clapped  down 
in  its  place  on  said  board  the  empty  hive,  and  forced  the  idlers 
to  enter.     They  made  a  tremencfous  noise,  and  seemed  dis- 
concerted at  finding,  instead  of  the  rich  combs  they  had  hither- 
to been  familiar  with,  nothing  but  empty  cells.    This  agitation 
was  kept  up  all  day  by  the  continued  arrival  of  the  bees  be- 
longing to  the  original  hive,  who  had  been  abroad  when  their 
habitation  was  changed,  and  who  now  added  greatly  to  the 
population.    At  noon  next  day  I  inspected  the  new  establish- 
ment (a  leaf-hive  of  Huber,)  and  found,  to  my  satisfaction, 
the  foundations  of  three  queen-cells  laid  in  the  small  piece 
of  brood-comb  I  had  given  them.     In  due  time  a  queen  was 
hatched, — the  hive  prospered,  and  at  the  end  of  the  season 
I  took  from  it  four  and  a  half  pints  of  honey.     Finding  this 
trial  succeed   so  well,  I    instantly  fell  to  work  with  two 
more  in  similar  circumstances^  and^vith  the  same  success. 
One  of  these  died  about  a  month  after,  but  from  causes 
which  had  no  connexion  with  the  experiment ;  the  other  I 
kept  over  winter,  and  it  has  now  swarmed,  (July  1,  1823.) 

I  had  still  another  which  hung  out,  and  from  this  also  I 
forced  a  cast,  but  by  a  method  which  has  been  often  adopt- 
ed by  others.  I  carried  a  full  hive  into  a  dark  place,  turned 
it  up,  placed  an  empty  hive  over  it,  mouth  to  mouth,  and 
drooe  it  partially.    Perceiving  that  half  the  bees  had  gone 
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up,' and  knowing  that  in  these  cases  the  aueen  is  alwaj^s 
among  the  foremost,  I  immediately  replacea  the  old  hive  m 
its  former  station,  and  carried  the  new  one,  containing  the 
queen,  to  a  little  distance*  As  the  old  hive  had  plenty  of 
eggs  and  young  brood,  the  bees  were  at  no  loss  to  procure 
another  queen  ;  and  the  new  one  having  a  qu^en,  proceeded 
to  work  in  all  respects  as  a  natural  young  swarm.  The  old 
Ode  I  kept  over  winter,  and  it  cast  this  summer. 


Art.  hXl]  •'^Account  of  a  Journey  across  the  Island  of  «A/6i9- 
fmmdland.  By  W.  E.  Cormack,  Esq.  [£d.  PhiL  Jour.} 

In  the  beginning  of  September  1822, 1  left  Smithes  Sound, 
at  Random  Island,  accompaniecl  only  by  one.Micmac  In- 
dian: and  accotnpanied  by  two  of  that  tribe,  reached  St 
George's  Harbour  in  f!ie  beginning  of  November.  I  en- 
countered more  impediments  in  accomplishing  the  under- 
taking than  were  contemplated  at  setting  out.  These  chiefly 
arose  from  having  to  walk  round  numerous  lakes,  which,  in 
.the  eastern  division  of  the  island,  are  generally  surrounded 
with  wood ;  and  from  the  ground  being  covered  with  snow, 
to  a  considerable  depth,  after  the  15th  of  October. 

My  courses  were  aetermined  merely  by  a  pocket  compass ; 
from  which  circumstance^  and  from  being  the  first  traveller 
over  this  country,  I  only  had  it  in  my  power  to  ascertain  its 
general  nature  and  outline.  There  is  much  of  the  interior 
under  water ;  it  may  be  said,  within  bounds,  at  least  one- 
third  of  the  whole  of  iu 

The  firfet  rocks  we  met  with  were  granite  and  porphyry. 
These  were  succeeded  by  alternations  of  granite  and  mica- 
slate,  which,  in  their  turn,  were  replaced  by  granite.  Gra- 
nite, sienite,  porphyry,  mica-slate,  clay-slate,  and  quartz- 
pock,  occur  in  the  district  occupied  by  Melville  Lake.  In 
the  same  district  there  are  several  kinds  of  secondary  sand- 
stone, belonging,  probably,  to  the  coal  and  red  sandstone 
formations.  The  primitive  rocks  extend  onwards  to  Gower's 
Lake.  The  shores  of  this  lake  bear  a  strong  resemblance 
to  the  shores  of  Fresh-water  Bay  near  St  Johns.  This 
lake  has  also  a  dry  stony  bar,  or  bank,  about  its  middle, 
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running  nearly  across  from  its  north-west  side;  the  other 
has  a  bar  extending  across,  and  separating  the  fresh  water 
from  the  salt.  From  Gower's  Lake,  by  Jenette's  Lake, 
Emma's  Lake,  Christian's  Lake,  Stewart's  Lake,  Richard- 
son's Lake,  the  comitry  is  almost  entirely  of  old  rocks,  ap- 
parently of  the  primitive  class  ;  the  only  indications  of 
secondary  rocks  being  the  agates  near  Gower's  Lake,  the 
basalt  at  Emma's  Lake  and  Jenette's  Lake,  and  the  indicia- 
tion  of  coal  and  iron  near  Stewart's  Lake.  The  serpentine 
deposite  is  succeeded  by  a  great  tract  of  granite,  gneiss,  and 
quartz,  which  extends  TiromJameson's  Liake,  by  Bathurst's 
Lake,  Wallace's  Lake,  W^ilson's  Lake,  King  George  the 
Fourth's  Lake,  to  St.  George's  Harbour,  in  the  Bay  of  St. 
George,  on  the  west  coast  of  the  island*. 

About  the  centre  of  the  island  are  several  ridces  of  ser- 
pentine. Here  this  rock  is  seen  in  all  its  beautiiul  and  nu- 
merous varieties ;  and  this  occurs  particularly  on  the  shores 
of  Serpentine  Lake.  The  Serpentine  Mountain  and  Jame- 
son's Mountainr  also  abound  in  this  interestine  mineral. 

The  west  coast  is  by  far  (he  richest  in  mmerals.  There 
is  coal  of  a  good  quality  in  St.  George's  Bay,  about  eight 
miles  from  the  sea-coast,  up  the  South  Barrasway  River. 
There  are  several  salt  springs ;  one  about  two  miles  from 
the  sea-coast,  up  another  Barrasway  River,  some  miles  north 
of  that  where  the  coal  is  found ;  another,  a  few  miles  still 
farther  north,  up  what  is  called  Rattling  Brook ;  and  ^  third 
at  Port-a-Port.  There  is  a  strong  sulphurous  .spring,  close 
to  the  sea-shore,  about  a  mile  north  of  the  Barrasway  River, 
where  the  salt-spring  first  mentioned  is  found,  (apparently 
what  is  called  the  Second  River  by  the  chart.)  Gypsum 
•  and  red  ochre  abound  between  these  rivers  and  Flat  Bay,  at 
the  sea-shore ;  and  the  former  is  also  found  some  miles 
within  the  country.  There  is  a  dark  grey  coloured  marble 
found  at  Bay  of  Islands ;  but,  from  report,  in  no  great  quan- 
tity near  the  coast.  The  soil  of  St  George's  Bay  is  good, 
and  not  so  rocky  as  in  most  parts  of  the  island. 

There  does  not  appear  to  be  any  good  soil  in  the  interior. 
It  is  almost  invariable  peat  marsh,  more  or  less  wet,  accord- 
ing to  situation,  the  more  elevated  parts  being  rocky.    The 


*  I  have  used  the  cuotomaiy  priyileg^e  of  givrng  names  to  the  lakes  and 
monntainB  I  met  with  in  this  hitherto  unexplored  route,  and  these  are  in 
compliment  to  distinguished  indiyiduah  and  private  friendfl.  The  rocki 
I  coUected  were  examined  hj  Professor  Jameson. 
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stunted  woods  almost  invariably  indicate  its  poverty*  The 
short  smiiner  does  not  allow  the  sun  sufficient  time  to  draw 
out,  even  from  the  more  elevated  sloping  districts  in  ihtir 
naiural  state^  the  wet  of  the  preceding  winter.  The  best 
soil  in  the  island  is  near  the  sea-coasts,  particularly  the 
banks  next  to  the  mouths  of  some  of  the  large  rivers. 

The  eastern  half  of  the  interior  is  a  low  pictulBsque 
woody  country,  traversed  northerly  and  southerly  by  suc- 
cessive ridges  of  loii^  hills*  The  western  half  is  mountainous, 
often  rugged,  barren  and  nearly  destitute  of  wood ;  but  the 
mountains  here  do  not  lie  in  ridges,  nor  in  any  particular 
direction,  and  the  lakei^  and  rivers  are  much  larger  than  to 
the  eastward. 

The  most  extensive  lake  in  Newfoundland  is  called  the 
Bay  of  Islands  Lake,  said  by  the  Indians  to  be  60  miles 
long.    The  second  is  called  the  Lake  of  th&  Red  Indians. 

The  largest  river  is  Exploit  River.  The  river  of  East 
Bay,  in  the  Bav  of  Despair,  admits  of  the  Micmac  Indians 
taking  up  their  birch-bark  canoes  from  the  sea-coast  to  Ser- 
pentine Lake.  After  that,  they  go  on  their  hunting  excur- 
sions, from  lake  to  lake,  in  skin  canoes,  by  means  of  the 
rivers,  and,  occasionally,  by  portages.  From  St  George's 
Bay  there .  is  a  portage  of  upwards  of  twenty  utiles  to 
George  the  Fourth's  Lake,  before  the  Indians  enter  upon  the 
great  lakes  of  the  interior. 

Roads,  or  rather  paths,  which  would  admit  of  horses  and 
cattle  passing  in  summer,  could  be  made  across  any  part  of 
the  interior.  The  chief  labour  and  expence  attending  their 
formation,  would  consist,  in  surveying  the  routes,  to  avoid 
lakes,  and  in  general,  woods ;  the  latter  frequently  covering 
very  rocky  districts.  With  proper  and  seasonable  care, 
considerable  quantities  of  wild  hay  could  be  procured  from 
the  marshes.  Were  Government  to  countenance  the  facili- 
tating a  communication  overland,  between  St  John's  and  the 
neighbourine  bays,  the  intercourse  would  become  more 
frequent  and  less  dangerous  than  it  has  been,  particularly  in 
winter. 

In  a  botanical  point  of  view,  the  interior  does  not  appear 
to  be  particular^  interesting,  after  having  examined  the 
country  near  the  sea-coast.  The  island  altogether,  however, 
affords  a  wide  field  for  research  to  the  botanist,  particularly 
as  to  shrubs.  The  naked  parts  of  the  country,  in  general, 
including  the  marshes,  exhibit  appearances  of  having  been 
once  wc^ed.  Roots  and  trunks  of  trees  are  generally 
found  under  the  surface.    Many  are  of  larger  dunensions 
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than  any  now  growing  in  their  vicbitr.  They  have  cyi- 
dently  been  destroyed  by  fire ;  and  n*oin  the  poov  soil  in 
this  cold  region  several  centuries  seem  necessary  to  produce 
a  forest  of  any  magnitude.  A  thin  wiry  grass,  with  lichens 
and  mosses,  cover  the  marshes;  and  these^  with  whortleberry 
bushes,  and  several  diminutive  shrubs,  predominate  on  the 
highir  unwooded  districts*  Spruces,  Larch,  and  Birches, 
compose  the  woods.  The  pine  is  seldom  seen,  and  is  com- 
monly so  stunted  or  shrubby,  as  to  be  of  little  value  for 
timber.  The  mountain-ash  is  •sometimes  met  with.  The 
only  good  timber  in  Newfoundland  grows  near  the  sea 
coasts,  and  particularly,  on  the  banks  of  the  large  rivers, 
where  the  best  soil  is  found. 

The  western  division  being  nearly  destitute  of  wood, 
affords  pasture  to  numerous  herds  of  deer  (the  Carribou*) 
Of  these  animals  there  are  here  many  thousands ;  indeed, 
the  country  seenis  covered  with  them*  They  migrate  east- 
ward to  the  woody  districts  in  winter,  and  return  westward 
very  early  in  spring.  Their  flesh  forms  almost  the  sole  sub- 
sistence of  the  Indians. 

Beavers  have,  in  former  times,  abounded  in  all  the  woody 
districts,  and  in  some  jplaces  considerable  numbers  of  them 
are  still  found,  particularly  north  of  the  Bay  of  Despair  and 
Fortune  Bay,  and  in  the  vicinity  of  White  Bay. 

The  other  wild  animals  of  the  country  are  not  numerous, 
except  foxes,  near  the  sea-coast. 

Geese,  ducks,  and  gulls,  with  some  other  aquatic  birds  of 
passage,  breed  in  considerable  numbers  in  the  interior. 
They  collect  in  flocks,  and  leave  it  for  the  coast,  as  soon  as 
the  ponds  are  frozen  over. 

The  Micmac  Indians  visit  the  interior  chiefly  in  pursuit  of 
beavers.  They  generally  allow  the  different  aistricts  where 
these  animals  are  found,  a  periodical  respite  of  three  years, 
visiting  them  alternately  in  the  autumn,  in  small  hunting 
parties.  On  these  occasions  the  Indians  generally  take  their 
families  with  them.  The  canoes  used  on  the  lakes  are 
partly  from  necessity,  and  partly  for  the  sake  of  convenience, 
made  of  basket-work,  covered  over  outside  with  deer-skins ; 
the  latter  requiring  to  be  renewed  commonly  once  in  six 
weeks.  In  construction  these  canoes  resemble  those  of  the 
antient  Britons. 

The  whole  number  of  this  tribe  in  Newfoundland  does 
not,  in  as  far  as  I  could  learn,  much  exceed  100.  They 
are  generally  divided  into  three  bands ;  one  at  Flat  Bay  in 
St.  Ueorge's  Bay ;  one  at  Great  Cod  Bay  river,  and  one  at 
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Bay  of  Despair,  near  Weasel  Island.  Part  of  them  occa- 
sionally resort  to  two  or  three  favourite  places  on  the  coast. 
The  attention  of  government  has  several  times  been  turned 
towards  endeavotang  to  open  an  intercourse  with  the  Red 
Indians.  All  attempts  hitherto  to  accomplish  this  object 
have  been  unsuccessful.    The  failure  may,  on  very  good 

?ounds,  be  attributed  to  the  interference  *of  the  Micmacs. 
he  latter  are  jealous  lest,  if  any  intercourse  were  estab- 
lished with  the  English,  the  others  should  share  in  the  fur 
trade.  To  prevent  this,  they  take  most  effectual  methods  of 
impressing  these  timid '  creatures  with  a  dread  of  their  fire- 
arms, and  of  leading  them  to  entertain  the  same  fears  from 
the  fire-arms  of  the  English. 

The  value  of  this  piece  of  policy  appears  to  be  well  un- 
derstood by  the  Micmacs,  and  has  been  pursued  unknown  to  ^ 
the  English.  By  a  judicious  management,  however,  the 
Micmacs  might  be  made  .instrumental  in  bringing  about  the 
intercourse  so  much  desired.  As  a  first  step  towards  it,  it 
might  not  be  improper  for  our  Colonial  Government  to 
threaten  in  a  manner  suited  to  the  occasion,  such  of  the 
Micmacs  as  injure  any  of  the  other  tribe,  with  severe  punish- 
ment, and  offer  rewards  to  such  of  them  as  will  interfere  and 
bring  about  a  friendly  intercourse  between  the  Red  Indians 
and  the  English. 

The  Red  Indians  are  not  numerous.  Judging  firom  the 
extent  of  country  which  they  inhabit,  their  number  cannot 
exceed  a  few  hundreds.  They  do  not  appear  to  go  now 
farther  south  into  the  interior,  than  the  vicinity  of  the  Great 
Lake,  the  shores  of  which  they  inhabit,  and  which  bears 
their  name.  They  communicate  with  the  sea  from  this  lake 
by  Exploit  River. 

It  is  a  common  report  that  the  Micmacs  plunder  this  tribe 
of  their,  furs.  There  is  no  doubt  that  they  frequent  the 
Red  Indian  territory,  and  studiously  conceal  from  the  Eng- 
lish the  nature  and  object  of  such  visits. 

The  Micmacs  say,  among  other  things,  of  the  Red  Indians, 
that  they. catch  deer  in  the  pound  and  kill  them  with  spears, 
and  that  they  dry  great  quantities  of  their  flesh  in  autumn, 
as  provision  for  winter.  They  also  complain,  that  when 
they  are  encamped  in  the  country  of  the  Red  Indians,  the 
'latter,  during  the  night,  steal  their  axes.  And  they  even 
affirm  that  this  tribe  are  in  the  habit  of  devouring  each  other. 

I  discovered  no  traces  of  them,  although  I  was,  by  the 
account  of  some  Micmacs  whom  I  met  with  hunting  m  the 
interior,  at  one  time  within  twenty-five  miles  of  their  country. 
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I  regretted  very  much  that  the  smallness  of  taj  party,  and 
more  particularly  the  late  season  of  the  year,  rendered  it 
impruaenl  to  go  far  enough  north, 'to  have  an  opportunity  of 
seeing  them.  * 


A»T.  LXUL^An  Account  of  the  Effect  of  Mercurial  Va- 
pours on  the  Crew  of  His  Majesty^s  Ship  Triumph^  m  the 
year  1810.  By  Wm.  Burnet,  M.  D.  one  of  the  Medical 
Commissioners  of  the  Navy,  formerly  Physician  and  In- 
spector of  Hospitals  to  the  Mediterranean  Fleet.  [Phil. 
Trans.] 

It  has  long  been  known,  that  in  the  vacuum  of  barometers, 
mercury  rises  in  a  vaporous  state  at  the  usual  temperature 
of  this  climate,  and  that  persons  employed  in  the  mines 
from  whence  this  metal  is  produced,  as  well  as  those  who 
are  employed  in  gilding  and  plating,  have  suffered  paralytic 
and  other  constitutional  affections,  from  inhaling  the  air 
saturated  with  mercurial  vapours :  had  any  doubt  remained 
of  mercury  existing  in  the  state  alluded  to,  it  would  be 
effectually  removed  by  the.  experiments  made  by  Mr  Fara- 
dajr,  detailed  in  the  twentieth  number  of  the  Journal  of 
Science,  &c. 

An  unprecedented  event  which,  occurred  in  one  of  His 
Majesty's  ships  of  the  line,  at  Cadiz,  in  the  year  1810,  a 
short  time  before  I  took  upon  me  the  charge  of  the  medical 
department  of  the  Mediterranean  Fleet,  has  afforded  me  an 
opportunity  of  illustrating  this  subject  on  a  very -extensive 
scale,  the  details  of  which. may  not,  perhaps,  be  uninterest- 
ingto the  Royal  Society. 

The  Triumph,  of  74  guns,  arrived  in  the  harbour  of  Ca- 
diz, in  the  month  of  February  1810;  and  in  the  following 
March  a  Spanish  vessel,  laden  with  quicksilver  for  the  mines 
in  South  America,  having  been  driven  on  shore  m  a  gale  of 
wind,  and  wrecked  under  the  batteries  then  in  possession  of 
the  French,  the  boats  of  this  ship  were  sent  to  her  assistance, 
by  which  means,  during  many  successive  nights,  about  one 
hundred  and  thirty  tons  of  the  quicksilver  were  saved  and 
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carried  on  board  the  Triumph,  where  the  boxes  e<HitamiDg 
it  were  principally  stowed  in  the  bread«room« 

The  mercury,  it  appears,  was  first  -confined  in  bladders, 
the  bladders  m  smaU  barrels,  and  the  barrels  in  boxes. 
The  heat  of  the  weather  was  at  this  time  considerable,  and 
the  bladders,  having  been  wetted  in  the  removal  from  the 
wreck,  soon  rotted,  and  the  mercury  to  the  amount  of  sever- 
al tons,  was  speedily  diffused  through  the  ship,  mixing  with 
the  bread,  and  jnore  or  less  with  the  other  provisions.  The 
effect  of  this  accident  was  soon  seen,  by  a  great  number  of 
the  ship's  crew,  as  well  as  several  of  the  officers,  being 
severely  affected  with  ptyalism,  the  surgeon  and  purser  be- 
ing among  the  first  and  most  severely  affected,  by  the^  mer- 
cury's flowing  constantly  into  their  cabins  from  the  bread- 
room;  their  cabins  being,  as  is  usual,  on  the  orlop  deck, 
separated  from  this  store  by  partitions  of  wood. 

In  the  space  of  three  weeks  fix>m  the  mercury's  being  re- 
ceived on.  board,  two  hundred  men  were  afflicted  with  ptya- 
lism, ulcerations  of  the  mouth,  partial  pavalysis  in  many  in- 
stances, and  bowel  complaints.  These  men  were  removed 
into  transports  where  those  more  slightly  affected  soon  got 
well ;  but  fresh  cases  occurring  daily,  Ke^r  Admiral  Pick- 
mon,  then  in  command  of  the  squadron,  ordered  an  inspec- 
tion to  be  made  by  the  surgeons  thereof,  and,  in  consequence 
of  their  report,  sent  the  Triumph  to  Gibraltar  to  remove  the 
provisions,  and  purify  the  ship  by  ablution,  the  affected  men 
being  sent  to  the  Naval  Hospital;  which  order  was  strictly 
adhered  to  ;  the  provisions,  stores,  and  likewise  the  shingle 
ballast,  being  removed  on  shore.  * 

Notwithstanding  the  removal  of  the  provisions,  &c.  and 
afterward  frequent  ablution,  on  re-stowing  the  hold,  every 
man  so  employed,  as  well  as  those  in  the  steward's  room, 
were  attacked  with  ptyalism  ;  and  during  the  ship's  passage, 
and  on  her  return  to  Cadiz,  the  fresh  attacks  were  daily 
and  numerous  till  the  13th  of  June,  when  the  Triumph 
sailed  for  England. 

After  their  departure  from  Cadiz  they  experienced  fresh 
breezes  from  the  N.  E. ;  and  the  men  being  kept  constantly 
on  deck,  the  ship  aired  night  and  day  by  windsails,  the 
lower  deck  ports  allowed  to  remain  open  at  all  times  when 
it  could  be  done  with  safety,  allowing  no  one  to  sleep  on  the 
orlop  deck,  and  none  affected  with  ptyalism  on  the  lower 
deck,  a  very  sensible  decrease  in  the  number  daily  attacked 
soon  became  apparent;  but  nevertheless,  many  of  those 
already  affected  became  worse,  and  they  were  under  the 
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necessitj  of  removing  twenty  seamen  and  the  same' number 
of  marines,  with  two  Serjeants  and  two  corporals,  to  a  sloop 
of  war  and  the  transports  in  company.  On  their  arrival  at 
Cawsand  Bay,  near  Plymouth,  on  the  dth  of  July,  not  one 
remained  on  the  list  for  ptyalism. 

The  effects  of  the  mercurial  atmosphere  were  npt  confined 
to  the  officers  and*sbip^s  company;  almost  all  the  stock, 
consisting  of  sheep,  pigs,  goats,  and  poultry,  died  Irom  it ; 
mice,  cats,  a  dog,  even  a  canary  bird,  shared  the  same  fate, 
though  the  food  of  the  latter  was  kept  in  a  bottle  closely 
corked  up. 

The  surgeon  (Mr  Plowman)  informed  me,  in  conversation, 
that  he  had  seen  mice  come  into  the  ward-room,  leap  up  to 
some*  height,  and  fall  dead  on  the  deck.  « 

The  Triumph,  previous  to  this  event,  had  suffered  conside- 
rably, by  having  a  number  of  her  men  attacked  with  ma- 
lignant ulcers,  which  at  one  time  prevailed  to  a  considerable 
extent  in  our  ships,  both  at  home  and  abroad ;  and  in  «(iany 
of  the  men  who  had  so  suffered,  the  ulcers,  which  had  long 
been  completely  healed,  witl^ut  even  an  erasure  of  the  skin, 
broke  out  again,  and  soon  put  on  a  gangrenous  appearance. 

The  vapour  was  very  deleterious  to  those  having  any  ten- 
dency to  pulmonic  affections:  fhree  men  died  of  phthisis 
pulmonalis,  who  had  never  complained,  or  been  in  the  list 
before  they  were  saturated  with  the  mercury ;  and  ope  man 
who  had  suffered  from  pneumonia,  but  was  perfectly  cured, 
and  another  who  had  not  had  .any  pulmonic  complaint  be- 
fore, were  left  behind  at  Gibraltar,  labouring  under  confirmed 
phthisis.  Two  only  out  of*  so  large  a  number  affected  died 
from  ptyalism,  gangrene  having  taken  place  in  their  cheeks 
and  tongue ;  they  had  previously  lost  all  their  teeth.  In  the 
case  of  a  woman  who  was  conhned  to  bed  in  the  cockpit 
with  a  fractured  limb,  not  only  were  all  the  teeth  lost  but 
many  exfoliations  also  took  place  from  the  opper  and  lower 
jaws. 

The  mercury  showed  its  effects  upon  the  ship  herself,  by 
the  decks  being  covered  with  a  black  powder ;  but  quick- 
silver was  not  discovered  at  any  time  in  this  powder  in  a 
native  or  globular  state,  thouen  the  brass  cocks  of  the 
boilers,  and  the  copper  bolts  of  the  ship  were  covered  with 
the  metal,  the  last  to  some  extent  within  the  wood ;  a  gold 
watch,  eold  and  silver  money  kept  in  a  drawer,  and  likewise 
some  of  the.  iron-work  of  the  ship  which  had  been  kept 
bright,  evidently  showed  the  influence  of  the  prevailing 
atmosphere,  being  in  some  places  covered  with  quicksilver. 
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In  a  communication  with  which  Mr  Plowman,  surgeon  of 
the  Triumph,  has  obliged  me,  he  states,  that  those  who 
messed  and  slept  on  the  orlop  and  lower  decks,  with  the  ex« 
ception  of  the  midshipmen,  suffered  equally,  while  those  on 
the  main  or  upper  deck  were  not  so  severely  affected :  the 
men  who  lived  and  slept  under  the  forecastle  escaped  with 
a  slight  affection  of  the  gums.  The  only  reasons  which 
can  be  assigned  for  the  partial  escape  of  the  midshipmeni 
are,  that  the  windsails  were  kept  always  in  action,  and  that 
these  gentlemen  were  almost  constantly  on  deck,  or  were 
tnor^*  frequently  employed  on  service  out  of  the  ship  in  pro* 
portion  to  their  numbers,  than  the  men. 

Various  opinions  were  entertained  of  the  manner  in  which 
the  systems  of  the  sufferers  were  brought  under  the  in* 
fluence  of  the  mercury.  By  some,  it  was  supposed  to  have 
originated  from  the  use  of  the  bread  and  other  provisions, 
with  which  the  mercury  had  mixed  itself :  and  to  such  an 
extent  was  this  opinion  carried,  that  I  find,  by  reference  to 
official  documents  in  the  Victuallihe  Office,  seven  thousand 
nin^  hundred  and  forty  pounds  of  I'biscuit  were  condeomed 
as  unserviceable  from  having  quicksilver  mixed  with  it. 

By  others,  among  whom  was  Mr  Plowman,  the  surgeon, 
it  was  considered  to  have  arisen  from  inhaling  the  mercu- 
rialized atmosphere ;  and  from  the  preceding  details,  I  think 
there  cannot  remain  a*  doubt  that  tnis  opinion  was  the  true 
one; 

It  is  well  known,  that  mercury,  in  its  native  state  has 
often  been  administered  in  very  large  doses  in  cases  of  ob- 
stinate constipation,  without  producing  any  specific  effect  on 
the  system,  merely  removing  the  affection  by  its  specific 
gravity.  I  have,  however,  reason  to  believe,  from  the  ac- 
counts of  Orfila  and  others,  that  if  the  mercury  was  to  be 
retamed  in  the  intestines  for  some  time,  and  thus  subjected 
to  the  action  of  the  contents  of  the  stomach  and  bowels,  a 
part  mieht  become  oxidated,  and  being  conveyed  into  the 
system  by  means  of  the  absorbents,  would  there  show  its 
specific  effects. 

But  after  the  removal  of  the  provisions,  &c.  at  Gibraltar, 
many  fresh  cases  occurred,  and  many  relapses  among  those 
who  had  been  cured  out  of  the  ship,  took  place  on  their  re- 
turn to  duty  on  board,  which  effectually  destroys  the  pro- 
bability of  this  having  been  the  cause  of  the  succeeding 
ptyalism,  and  other  morbid  affections. 

It  only  remains  for  me  to  offer  my  oninion,  of  the  manner 
in  which  the  system  became  saturated  by  the  mercury  ;  and 
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this  I  conceive  to  have  been  effected  by  inhaling  the  mercu- 
rial vapours ;  the  quicksilver  being  then  in  the  most  perfect 
state  of  division,  was  readiljr  taken  up  by  the  absorbents  of 
the  lungs,  and  soon  showed  its  influence  on  the  system  gene- 
rally.  This-  idea  is  very  much  strengthened  by  the  effect 
which  was  produced  on  the  animals  on  board,  already  men- 
tioned, as  well  as  by  the  circumstance  of  a  great  number  of 
men  being  attacked  after  the  ship  was  cleared  at  Gibraltar 
and  till  she  arrived  in  a  mort  northern  latitude. 

It  may  be  considered  out  of  place  here,- to  give  any  detail 
of  the  curative  means  employed*  I  shall  therefore  only 
briefly  state,  that  sulphur  ^iven  in  large  quantities  inter- 
nally, produced  no  alleviation  in  the  symptoms;  on  the 
contrary,  it  greatly  augmented  the  bowel  complaints,  with 
which  many  of  the  men  were  afflicted,  and  brought  on  a 
most  severe  tenesmus  ;  consequently  it  was  laid  a^ide  :  ap- 
plied externally  it  was  of  no  use. 

The  only  plan  which  produced  effectual  relief  was  re- 
moval from  the  ship,  witk  the  frequent  use  of  small  doses  of 
neutral  salts  and  deterg^mt  gargles.  ^ 


Art.  LXIV. — Remarks  on  some  of  the  American  Animals  of 
the  Genus  Felis^  particularly  on  the  Jaguar^  Felis  Onca 
lAnn.     By  T.  S.  Traill,  M.  D.  F.  R.  S.  E.,  Sdc.    [Mem. 
Wem.  Soc] 

Amoi/o  the  genera  into  which  Linnseus  has  distributed  the 
higher  animals,  none  seems  more  natural,  or  better  defined, 
than  the  genus  Felis ;  yet  such  are  the  vague  descriptions 
given  by  most  travellers,  and  by  the  older  naturalists,  that 
we  are  still  in  uncertainty  respecting  several  of  the  species 
which  compose  it.  My  attention  has  been  particularly 
drawn  to  this  genus,  hj  accidentally  meeting  witn  skins,  and 
occasionally  with  living  animals  belonging  to  it,  which  I 
have  in  vain  endeavoured  to  reconcile  to  the  descriptions  of 
authors  ;  and  the  magnificent  collection  of  zoological  draw- 
ings in  the  possession  of  Lord .  Stanley  has  made  me  ac- 
quainted with  several  of  the  feline  genus^  which  do  not  ap- 
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pear  to  have  attracted  the  attention  of  our  best  systematic 
writers. 

The  feline  animals  belonging  to  the  American  Continent 
are  numerous,  and  have  generally  been  ill  d^ribed  by 
naturalists.  Indeed  there  appears  to  be  a  sin^lar  prejudice 
respecting  them  in  the  minas  of  many  zoologists.  Because 
neither  the  lion  nor  the  tiger  (the  monarchs  of  the  forest  in 
the  Old  World)  is  found  in  America,  it  was  a  favourite  dog- 
ma with  a  celebrated  author,  that  the  beasts  of  prey  of  the  , 
New  Continent  were  inferior  in  courage  and  ferocity  to 
those  animals  of  the  Old  World,  which  they  most  nearly 
resembled.  It  is  true,  that  none  of  the  beasts  of  prey  of 
America  equal  in  size  and  power  the  lion  of  Africa,  or  the 
^eat  tiger  of  Bengal :  but  the  jaguar,  the  puma,  and  black 
tiger  of  South  America,  equal  in  courage  and  ferocity  the 
panther,  leopard,  and  onca,  the  animals  of  the.  other  conti* 
nents  which  they  approach  most  nearly  in  size  and  habit. 

Buffon  and  some  other  writers  have  described  the  jaguar 
and  puma  as  destructive  to  other  quadrupeds,  but  as  coward- 
ly and  fleeine  from  the  approach  of  man.  It  is  now  well 
ascertained  that  Buffon  has  confounded  the  true  jaguar  of 
South  America  with  the  ocelot,  a  much  smaller  and  less 
formidable  animal ;  and  his  account  of  the  .puma  seems  to 
be  taken  from  the  descriptions  of  those  who  have  only 
seen  the  animal  in  the  vicinity  of  human  civilization.  That 
eloquent  writer  has  admitted  the  commanding  influence  of 
the  experience  of  human  prowess  in  subduing  the  cpurage 
of  even  his  favourite  animal  the  lion.  "  A  single  lion  of  the 
desert  will  frequently  attack  a  whole  caravan ;  and  if,  after 
a  violent  and  obstinate  encounter,  he  experiences  fatigue, 
instead  of  flying,  he  retreats  fighting  with  a  bold  front  to  his 
pursuers.  Those  lions,  on  the  contrary,  who  dwell  in  the 
neighbourhood  of  the  towns  and  villages  of  India  and  Barba- 
ry,  being  acquainted  with  man,  and  having  felt  the  power  of 
his  weapons,  have  lost  their  native  courage  to  such  a  degree, 
that  they  fly  from  the  threatenings  of  his  voice,  and  dare 
not  assail  him.  Thev  content  themselves  with  preying  on 
small  cattle ;  and  will  fly  before  women  and  children,  who 
make  them  indignantly  quit  their  prey,  by  striking  them 
with  clubs." 

Had  Buffon  not  been  trammelled  by  a  favourite  hypothe- 
sis respecting  the  alleged  inferiority  of  the  animal  kingdom 
hi  America,  he  would  have  seen  that  the  writers  who  notice 
the  cowardice  of  the  larger  beasts  of  prey  of  that  continent, 
only  speak  of  them  as  obser%'ed  near  European  colonies, 
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where  their  native  ferocity  has  been  compelled  to  ac- 
knowledge the  superiority  of  human  intellect  and  arms. 
Recent  observations  have  shown  bow  ill  founded  these 
speculations  of  the  French  naturalist  have  been* 

Humbolat  mentions  many  instances  of  the  ferocious 
courage  of  the  great  laguar.  Among  others,  an  animal  of 
this  species  had  seized  a  horse  belongbg  to  a  farm  in  the 
province  of  Cumana,  and  dragged  it  to  a  considerable  dis* 
lance.  "  The  groans  of  the  dying  horse,"  says  Humboldt* 
"  awoke  the  slaves  of  the  farm,  who  went  out  armed  with 
lances  and  cutlasses.  The  animal  continued  on  its  prey, 
Awaited  ^hcir  approach  with  firmness,  and  fell  only  after  a 
long  and  obstinate  resistance*  -  This  fact,  and  a  great  many 
others,  verified  on  the  spot,  prove  that  the  great  jaguar  of 
Terra  Firma,  like  the  jaguaret  of  Paraguay,  and  the  real 
tiger  of  Asia,  does  not  flee  from  man,  when  it  is  dared  to 
close  combat,  and  when  it  is  not  alarmed  by  the  great  num* 
ber  of  its  assailants.  Naturalists  are  now  agreed,  that 
Bu0bn  was  entirely  mistaken  with  respect  to  the  largest  of 
the  feline  genus  of  America.  What  that  celebrated  writer 
says  of  the  cowardly  tigers  of  the  New  Continent  relates  to 
the  small  ocelots ;  and  we  shall  shortly  sec,  that  on  the 
Orinoko  the  real  jaguar  of  America  sometimes  leaps  into 
the  water  to  attack  the  Indians  in  their  canoes." 

I  am  personally  acquainted  with  gentlemen  who  have 
hunted  the  jaguaret  in  Paraguay,  and  who  describe  it  as  a 
very  courageous  and  powerful  animal,  of  great  activity,  and 
highly  dangerous  when  at  bay.  Both  these  species  and  the 
puma  are  rendered  more  formidable  by  the  facility  with 
which  they  can  ascend  trees.  1  have  been  assured  by 
several  friends,  who  have  repeatedly  hunted  the  tiger  in 
India,  that  even  this  ^^  most  beautiful  and  cruel  of  beasts  of 
prey,"  as  it  is  termed  by  LinnsBus,  generally  endeavours  to 
escape  from  the  hunters,  unless  hard  pressed,  or  surprised 
in  a  situation  from  which  retreat  is  difficult ;  and  one  gentle- 
man informed  me,  that,  on  a  shooting  excursion,  to  his  great 
horror  he  found  himself  without  a  companion  in  a  small 
field,  in  which  he  espied  a  tiger  watching  him;  that,  finding 
retreat  impossible,  he  advanced  against  the  animal  firmly, 
when  it  slowly  retired,  until  he  had  an  opportunity  of 
dispatching  it  with  his  rifle. 

Such  instances  show  that  there  is  no  striking  difference 
between  the  habits  and  courage  of  the  beasts  of  prey  of  the 
Old  and  New  Continents,  as  imagined  by  Buffon. 
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While  naturalists  have  been  so  unjust  to  the  character  of 
the  American  animals  of  this  genus,  the  forms  of  these 
quadrupeds  have  not  been  more  fortunately  delineated  in 
our  engravings.  For  instance ;  the  figure  of  the  black  tiger 
in  Buffon,  and  in  his  copyist  Shaw,  is  so  wretchedly  drawn, 
and  its  limbs  are  so  distorted,  that  not  a  trace  of  the  genuine 
form  is  preserved  ;  but  it  is  considerably  better  given  in  the 
respectable  work  of  Pennant.  The  ^gures  of  the  jaguar 
ana  puma,  in  both  the  former  works,  are  inaccurate  in  many 
respects,  especially  in  the  form  of  the  heads,  and  in  giving 
no  idea  of  the  fierce  expression  of  the  countenances.  The 
figure  of  the  ocelot,  in  Shaw,  is  an  absolute  caricature,  and 
conveys  no  idea  of  the  sprightly  motions  and  strength  of 
this  bcautifiil  miniature  of  the  leopard.  ^' 

These  circumstances  have  induced  me  to  lay  before  the 
society  an  account  of  a  very  beautiful  ja^ar  firom  Paraguay, 
which  was  some  time  ago  alive  in  Liverpool.  When  the 
animal  arrived,  it  was  in  full  health,  and,  though  not  fully 
grown,  was  of  very  formidable  size  and  strength.  The 
captain  who  brought  it  could  venture  to  play  with  it,  as  it 
lay  in  one  of  the  boats  on  deck,  to  which  it  was  chained  ; 
but  it  had  been  familiarised  to  him  from  the  time  it  was  the 
size  of  a  small  dog.  I  did* not  venture,  to  take  measure- 
ments  of  it ;  but  it  appeared  to  be  between  six  and  seven 
feet  in  length  (including  the  tail,)  and  to  staAd  between  two 
and  three  feet  in  height  at  the  shoulder.  The  size  of  the 
fore-legs  seemed  very  great  in  proportion  to  the  bulk  of  the 
body,  and  especially  of  the  hind-legs  and  rump  of  the 
animal.  The  ground-colour  is  bright  fulvous ;  the  fur  is 
short,  thick,  and  glossy,  all  over  the  body.  It  is  variegated 
by  long  chain-like  spots.  A  chain  of  such  spots  passes 
down  the  spine  from  the  shoulders  to  the  tail,  which  consists 
chiefly  of  single  spots ;  but  some  of  them  are  double.  On 
each  side  of  this  chain  are  several  rows  of  open  spots, 
formed  by  a  glossy  border  of  black,  including  one.  or  more 
spots  of  the  same  colour.  As  they  descend  the  sides  of  the 
animal,  these  borders  become  interrupted,  and  present  the 
appearance  of  clusters  of  four  irregular  oblong  spots,  with 
occasionally  one  or  more  small,  central  dots.  Viewed  from 
above,  the  back  has  no  inconsiderable  resemblance  to  the 
markings  of  the  shells  of  some  species  of  tortoise,  from  the 
peculiar  arrangement  of  the  colours,  and  the  equality  of  the 
spaces  between  each  cluster  of  spots.  The  face,  sides  of  the 
neCk,  and  both  sides  of  the  legs,  are  thickly  studded  with 
small  black  spots.    The  ground-colour  of  the  lower  part  of 
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the  body  and  inside  of  the  thighs  is  dull-yellowish  white  ; 
but  the  belly  is  spotted  with  large,  black,  irregular  marks* 

The  hair  of  the  tail  is  not  glossy:  its  upper  part  is 
marked  with  a  zigzag  pattern,  and  its  lower  part  is  annu- 
lated  with  two  or  three  broad  blackish-brown  rings,  sepa- 
rated by  dull  yellow  stripes*  There  are  two  distinct  sets  of 
vibrissas ;  the  first  of  which  are  the  longest,  and  are  placed 
two  or  three  inches  before  the  scanty  hairs  of  the  other  set. 
The  teeth  are  very  large  and  strong.  The  whole  animal 
had  an  appearance  of  activity  and  strength,  which  fully  con- 
firmed the  accounts  of  its  prowess  collected  by  Humboldt 

Feus  Puma. 

For  this  animal  I  would  propose  the  following  specific 
character,  which  appears  necessary  to  distinguish  it  com- 
pletely from  Felis  U7iicolor^  described'  by  me  in  the  third 
volume  of  the  Society's  Memoirs. 

Felis,  corpore  dilute  badio ;  auribus  nigris ;  caudd  clavi' 
formi,  apice  nigricanti* 

Cat,  with  a  light-bay  body ;  black  ears  ;  a  claviform  tail^ 
brownish-black  at  the  tip. 

I  had  an  opportunity  of  inspecting  several  skins  of  this 
animal,  the  property  of  Mr  Ednonston,  who  had  killed  them 
in  the  interior  of  Demerary.  None  of  them  were  without 
the  marks  indicated  in  the  specific  character.  The  whiskers 
of  all  aros.e  from  a  dark  coloured  spot  on  the  face.  The 
blackish  tip  of  the  tail  measured  five  inches ;  and,  from  the 
length  and  position  of  the  hairs,  made  the  extremity  the 
thickest  part  of  the  tail,  or  eave  it  a  clavif(»rm  shape.  One 
of  these  animals  was  a  female,  shot  while  searching  for  prey 
in  a  lofty  tree  :  iii  whelp  was  at  the  bottom,  feeding  on  a 
monkey,  which  had  probably  been  killed  by  the  mother. 
The  young  one  was  also  shot.  The  body  of  the  latter 
measured,  from  nose  to  tail,  two  feet,  and  the  tail  one  foot 
one  inch.  The  upper  part  of  the  body  was  not  of  an  uni- 
form colour  like  the  dam,  but  it  had  three  chains  bf  blackish- 
brown  spots  along  its  back,  with  several  scattered  markings 
of  the  same  colour  on  its  sides,  neck,  and  shoulders.  The 
crown  of  the  head  had  several  obscure  stripes  ;  but  the 
blackish  spot  at  the  roots  of  the  vibrissse,  and  the  black 
backs  of  the  ears,  were  very  conspicuous.  The  lower  part 
of  the  body,  and  the  insides  of  the  limbs,  were  of  a  dirty 
yellowish-grey,  with  dull  brown  bars.  These  marks  disap- 
pear in  the  full-grown  animal. 
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The  largest  of  Mr  Edmonston^s  specimens  seemed  an 
animal  of  prodigious  power.  It  had  a  much  larger  head,  in 
proportion  to  its  size,  than  the  figures  of  Buffon  and  Shaw ; 
and  its  canine  teeth  were  enormously  large.  The  dimen- 
sions are  as  follow  :  Feet.  Inch. 
Length  from  nose  to  tail  .  .  •  .  4  9 
of  tail 2    6 

Total  length 7    3 

Length  of  the  head 1.0 

Circumference  of  ditto  >  .     •        *        •  I     ^^ 

Length  of  the  large  canine  teeth  above  the  jaw  0     l{ 
Liverpool^  Koroeniber  1822. 


Art.  LXV. — On  the  detection  of  small  quantities  ofArstnic* 
In  a  letter  to  the  Editor  of  the  Annals  of  Philosophy*  By 
T.  S.  TRAIL^  M.  D.,  &c.    [Annals  of  Philos.'] 

Your  very  interesting  paper  in  the  last  number  of  the 
Annals^  on  the  tests  of  arsenic,  followed  by  an  application 
to  examine  the  contents  of  a  stomach  in  which  I  discovered 
that  deleterious  substance,  has  drawn  my  thoughts  to  a  sub- 
ject which  has  often  engaged  my  attention,  from  havmg  been 
repeatedly  called  on  to  determine  the  nature  of  substances 
found  in  the  alimentary  canal  of  persons  who  have  died 
under  suspicious  circumstances. 

Your  remarks  on  the  application  of  the  usual  liquid  tests 
are  extremely  just,  and  in  my  opinion,  leave  nothing  further 
to  be  derived  on  the  subject;  but  I  have  long  been  aware  of 
the  erroneous  opinion  entertained  by  authors  of  reputation, 
respecting  the  inutility  of  attempting  to  reduce  to  the  metal- 
lic state,  portions  of  white  arsenic  considerably  less  than  a 
grain.  Even  by  the  common  process,  I  have  often  succeed- 
ed in  reducing  to  a  perfect  metallic  film  much  less  than  half 
a  grain  of  the  arsenious  acid ;  although  it  was  the  opinion 
of  the  celebrated  Black,  that  one  gram,  and  of  Dr  Bostock 
,  that  three-quarters  of  a  grain,  are  the  smallest  quantities 
from  which  we  can  hope  distinct  results  by  this  process.  I 
may  here  notice  the  importance  of  attempting  the  reduction 
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in  all  cases  of  suspected  poison ;  for  it  has  several  times 
happened,  that  I  have  been  able  to  show  the  presence  of 
arsenic  in  cases  where  it  has  been  supposed  absent,  because 
the  white  powder  gave  no  alliaceous  smell  when  thrown  on 
a  live  coaL  This  method  of  operating  should  be  abandoned ; 
because  the  carbonic  acid  and  sulphurous  vapour  from  the 
coal  disguise  the  peculiar  odour  of  the  arsenic ;  and  much 
of  the  powder  is  probably  raised  in  vapour  without  reduc- 
tion, and  consequently  without  giving  out  the  alliaceous 
smell. 

The  trouble  and  delay  of  preparing  a  coated  tube  induced 
me  long  ago  to  attempt  the  reduction  in  a  thin  glass  tube, 
with  the  naked  fire,  or  with  the  blow-pipe ;  and  the  facility 
thus  obtained  made  the  reduction  much  less  irksome.  But 
your  happy  suggestion  of  the  spirit-lamp  has  rendered  the 
process  still  more  easy — even  elegant;  and  has  enabled 
me  to  produce  unequivocal  metallization  of  arsenic  from 
portions  of  the  white  powder  far  more  minute  than  what  has 
been  mentioned — a  cuxumstance  of  no  small  moment,  as  it 
affords  the  most  unexceptionable  test  of  what  may  affect  the 
life  of  a  human  being. 

The  following  simple  appartus  is  all  that  is  requisite ;  and 
after  many  trials,  1  gave  the  process  about  to  be  described, 
the  preference. 

Take  a  thin  glass  tube  2|  inches  long,  and  about  0.4  inch 
wide,  closed  at  one  end,  with  a  slightly  dilated  mouth ;  like 
the  common  test  tubes  of  the  blow-pipe  apparatus.  A  piece 
of  copper  wire,  loosely  twisted  round  its  upper  end,  serves 
to  attach  it  to  any  convenient  support,  at  an  angle  of  about 
30^  or  40^;  while  the  flame  of  a  spirit-lamp  is  applied 
to  the  closed  end  of  the  tube  containing  the  mixture  to  be 
reduced. 

I  employ  either  the  black  flux,  or  a  litde  subcarbonate  of 
soda  or  potash  mixed  with  charcoal  powder.  Either  of 
these  should  be  at  least  equal  to  thrice  the  weight  of  the 
substance  to  be  ascertained ;  but  a  small  excess  of  them  is 
safer  than  the  opposite  extreme.  Where  the  quantity  is  not 
very  minute,  it  is  unnecessary  to  ^ind  the  whole  ingredients 
together,  but  mixing  them  on  a  piece  of  dass,  or  of  writms 
paper,  with  the  point  of  a  knife,  before  they  are  introduced 
into  the  tube,  will  be  sufficient.  The  tube  should  be  dry 
and  clean;  and  its  orifice  may  be  slightly  stopped  with 
paper.  Where  the  quantities  are  very  minute,  I  usually 
grind  them  in  an  agate  mortar ;  but  as  every  such  manual 
operation,  however  simple,  is  embarrassing  to  those  little 


On  th€  atUon  of  Platinum  on  Mixtures^  ^c.         545 

habitaated  to  experiment,  I  consider  it  very  useful  to  simpli- 
fjr  the  process  by  omitting  this  operation,  and  substituting 
an  addition  of  charcoal  powder,  after  the  mixture  is  mtn>- 
duced  into  the  tube.  The  flame  of  a  spirit-lamp  will  speedi- 
ly raise  the  closed  end  of  the  tube  to  a  dull  rea  heat,  and  in 
less  than  two  minutes,  a  shining  metallic  crust  will  invest  the 
upper  side  of  the  inclined  tube,  about  half  an  inch  from  the 
flame.  When  the  tube  is  cold,  I  shake  out  the  loose  mate- 
rials from  the  bottom,  and  then  scrape  ofi*  the  metallic  crust 
from  its  sides  with  a  knife.  This  saves  the  tube  for  further 
use,  a  matter  of  some  consequence  in  the  country*  By  this 
process  I  have  reduced  less  than  one-eighth,  and  even  than 
one-tenth  of  a  grain  of  ars^ious  acid,  or,  as  it  is  sometimes 
Called,  the  white  oxide,  to  the  metallic  state.  The  metaUic 
crust  afibrded  by  one-tenth  of  a  grain,  was  perfectly  distinct 
to  the  naked  eye,  and  very  conspicuous  when  a  lens  was 
employed.  The  scrapings  of  the  tube  in  this  case  glistened 
strongly,  with  a  metallic  lustre,  on  the  clean  blade  of  the 
knife ;  and  when  six  difierent  portions  of  this  substance  were 
projected  on  a  poker,  heated  to  a  dull  red,  each  gave  a  dis- 
tinctly visible  white  smoke,  and  decided  alliaceous  odour ; 
although  each  portion  could  only  have  contained  about 
l-78th  of  a  grain  of  the  metal. 

I  may  add,  that  if  a  clean  knife  be  held  in  the  fume,  a 
portion  of  a  white  powder  will  be  condensed  on  the  blade, 
even  from  the  most  minute  portion  of  arsenic  which  I  have 
thus  volatilized. 


Art.  LXVI. — On  the  action  of  Platinum  an  Mixtures  of  Oopy* 
gen.  Hydrogen^  and  other  Gases.     {Jour.  Rotf.  Insiit.'] 

A  SINGULAR  discovery  has  been  lately  noticed  in  the 
scientific  Journals  of  Europe,  made  by  M.  Doebereiner.  He 
has  found  that  upon  subjecting  a  preparation  of  platinum 
called  usually  platinum  sponge  to  a  stream  of  hydrogen  gas., 
that  the  metal  becomes  ignited  and  that  the  gas  generally 
inflames.  The  fcdlowing  article  contains  a  condensed  ac- 
count of  the  observations  which  have  been  made  with 
relation  to  this  subject.    {Ed.  B.  J.] 

The  preparation  of  platinum  observed  by  Mr  E.'  Davy, 
which  ignites  in  contact  with  the  vapour  of  alcohol,  is  well 
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known.  M.  Doebereiner,  by  precipitating  a  solution  of  pla« 
tinum  bj  sulphuretted  hydrogen,  and  exposing  the  dry  pre* 
cipitate  to  the  air  for  a  few  weeks,  obtained  an  oxidized 
sulphuret,  having  similar  properties,  and  further  ascertained 
that  both  these  substances  enable  the  alcohol  to  attract 
oxygen  gas,  producing  acetic  acid  and  water  at  the  same 
time  with  the  phenomena  of  ignition  before  referred  to.  By 
further  experiments,  it  was  ascertained  that  neither  oxygen 
nor  carbonic  acid  gas  was  absorbed  by  these  two  substances, 
but  that  every  inflammable  gas  was ;  and  100  grains  of  the 
protoxide  of  platinum  (Mr  Davy's  substance,)  absorbed  from 
15  to  20  cubic  inches  of  hydrogen  gas  with  ignition  of  the 
substance,  and  also  of  the  hydrogen,  S*  previously  mixed  with 
air  or  oxygen.  The  preparation  of  platinum  charged  with 
hydrogen  readily  attracts  as  much  oxygen  as  will  combine 
with  the  hydrogen  it  contains,  so  that  air  being  admitted, 
the  oxygen  instantly  disappears;  and  even  ammonia  is 
formed,  if  there  be  not  enough  oxygen  for  the  hydrogen 
in  the  platinum.  The  platinum  immediately  reduced,  loses 
some  of  the  properties  it  before  possessed,  but  retains  the 
power  of  determining  the  combination  of  hydrogen  gas  with 
oxygen  gas,  and  witn  the  evolution  of  so  much  heat,  as,  if 
the  experiment  be  made  properly,  to  ignite  the  platinum. 
M.  Doebereiner  immediately  concluded  that  the  platinum  ob- 
tained by  heating  the  ammonia-muriate  would  have  the  same 
effect,  and  found  nis  expectations  confirmed  by  experiment* 
This  experiment  was  made  July  27,  1823. 

M.  Doebereiner  considers  the  phenomenon  as  an  electric 
one,  and  that  the  hydrogen  and  platinum  form  a  voltaic  com- 
bination, in  which  the  former  represents  the  zinc.  Another 
remarkable  result  was  obtained  with  the  oxidized  sulphuret 
of  platinum.  Placed  in  contact  with  carbonic  oxide,  the  gas 
diminished  to  one  half,  and  became  carbonic  acid  ;  hence  it 
is  decarbonized  by  the  solid  substance.  In  a  supplement^to 
the  paper  just  abstracted,  in  which  M.  Doebereiner  describes 
the  mode  of  making  the  experiment,  as  we  have  stated,  by 
a  jet  of  hydrogen,  he  mentions,  also,  that  he  had  applied  it 
to  the  construction  of  a  new  apparatus  for  procuring  fire. 

In  a  further  communication  to  the  public,*  on  this  subject, 
M.  Doebereiner  says,  that  the  enerey  of  hydrogen  is  so 
much  increased  by  the  presence  of  platinum  in  powder,  that 
it  will  in  a  few  minutes  completely  separate  one  part  of 
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oxygen  from  99  of  nitrogen,  an  effect  which  the  strongest 
electrical  spark  will  not  produce.  In  these  experiments  pla- 
tinum m  powder  is  mixed  with  potter's  clay,  moistened,  and 
made  into  small  balls,  about  as  large  as  a  pea ;  these  ai*e  dried 
and  then  heated  to  redness.  One  of  these  balls  weighing 
from  2  to  6  grains,  will  convert  any  quantity  of  detonating 
gas  into  water,  and  may  be  employed  above  a  thousand 
times,  if  dried  carefully  after  each' operation.  The  com- 
pound gases,  containing  hydrogen,  do  not  combine  with  oxy- 
gen, when  in  contact  with  platinum.  A  jet  of  hydrogen  on 
the  platinum,  precipitated  by  zinc  from  a  solution,  made  it 
red  hot,  with  a  crackling  noise  and  sparks ;  this  powder  is  a 
mixture  of  platinum  and  its  oxide,  and  converts  alcohol,  when 
oxygen  is  present,  into  acetic  acid.  Nickel  prepared  from 
the  oxalate,  has  the  property  of  converting  oxygen  and 
hydrogen  gases  slowly  into  water. 

MM.  Dulong  and  Thenardt,  have  verified  the  experi- 
ment of  the  igmtion  of  platinum  by  a  jet  of  hydrogen,  and 
have  added  some  other  facts  on  tne  same  subject.  They 
remarked,  as  M.  Doebereiner  had  done,  that,  introduced  into 
a  mixture  of  oxygen  and  hydrogen,  it  determined  the  com- 
bination of  the  gases  sometimes  with  ignition  ;  that  the  pla- 
tinum, strongly  calcined,  loses  the  property  of  becoming 
incandescent,  but  still  slowly  causes  condensation ;  that- 
finely  divided  platinum,  obtained  by  other  means,  or  wires, 
or  laminae,  had  no  action  at  common  temperatures,  but  that 
very  thin  leaf  platinum  crumpled  up  together  acted  instantly, 
although  the  same  leaf  rolled  round  a  cylinder  of  glass,  or 
suspended  freely  in  the  gases,  had  no  action ;  but  the  leaves, 
wires,  powder  and  plates,  all  acted  slowly  at  temperatures 
between  400**  and  572®  F.  Palladium  in  thin  pieces  acted 
at  an  elevated  temperature,  as  well  as  platinum  of  the  same 
thickness.  Rhodium  caused  the  formation  of  water  at  about 
464®  F.  Gold  and  silver,  in  leaf,  acted  at  a  temperature 
somewhat  under  that  of  boiling  mercury. 

Carbonic  oxide  and  oxygen  form  carbonic  acid ;  nitrous 
gas  is  decomposed  by  hydrogen  at  the  common  temperature, 
by  contact  with  spongy  platinum,  and  a  mixture  of  olefiant 
gas,  with  sufficient  oxygen  is  changed  into  water  and  car- 
bonic acid  at  572®  F. 

These  philosophers  then  observe,  that  certain  metals  have 
the  property  of  decomposing  ammonia,  without  absorbing 
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either  of  its  elemoits,  at  a  temperature  at  which  the  ammo^ 
nia  bj  itself  would  be  auite  unchanged ;  150  grains  of  iron 
wire  are  thus  sufficient  tor  decomposing  nearly  the  whole  of 
a  rapid  current  of  ammoniacal  gas,  continued  for  8  or  10 
hours,  whilst  thrice  as  much  platinum  wire  does  not  produce 
a  like  effect,  even  at  a  much  higher  temperature.  These  re- 
sults depend,  perhaps,  on  the  same  causes  which  make  gold 
and  silver  effectual  in  combining  oxygen  and  hydrogen  at 
STS**  F.,  massive  platinum  at  518**  F.,  and  sporicy  platinum 
at  common  temperatures.  Now  as  u-on  so  well  separates 
the  elements  of  ammonia,  and  scarcely  at  all  effects  the 
combination  of  hydrogen  with  oxygen,  whilst  with  platinum 
it  is  the  reverse ;  the  authors  are  induced  to  suppose  thai 
some  eases  tend  to  combine  under  the  influence  of  metals, 
and  others  to  separate,  the  effect  varying  with  the  nature  of 
each ;  but  they  refrain  from  offering  conjectures  until  sup^ 
ported  by  experiments. 

MM.  Dulong  and  Thenard,  have  also  Ascertained  that 
sjpon^jr  palladium  will  inflame  hydrogen  as  platinum  does ; 
that  uridium  in  the  same  form  became  hot  and  produced 
water;  that  cobalt  and  nickel  in  masses,  cause  the  gases  to 
combine  at  about  300^  F. ;  that  cold  spongy  platmum  formed 
water  and  ammonia,  with  nitrous  gas  and  hydrogen  ;  and 
acted  also  on  mixed  hydrogen  and  nitrous  oxide  eases. 

Mr  W.  Herapath*  has  made  experiments  on  this  subject, 
most  of  which,  being  of  a  similar  nature  to  some  of  those 
already  described,  we  omit  to  specify.  His  attention  was 
particularly  directed  to  the  temperature  at  which  the  effect 
first  began  to  take  place,  and  he  states,  as  the  results  of  his 
experiments  on  this  point,  that  if  the  gases  have  a  tempera^ 
ture  of  55^^  the  platinum  requires  a  temperature  so  high  as 
98^  to  cause  them  to  unite. 

Mr  Garden,  of  Oxford  Street,  has  also  experimented  on 
this  subjectt,  and  has  found,  that  the  black  powder,  consist- 
ing of  uridium  and  osmium,  left  when  crude  platmum  is 
digested  in  nitro-muriatic  acid,  if  heated  red  hot  and  then 
suffered  to*cool,  acts  as  well  as  spongy  platinum  itself.  He 
also  ascertained  that  a  jet  of  hydrogen  cooled  to  33^  if 
thrown  upon  spongy  platmum  cooled  also  to  32%  quickly 
heated  it  to  whiteness,  and  became  inflamed,  a  result  which 
contradicts  Mr  Herapath^s  statement,  and  shows  that  the  limit 
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of  temperature  at  which  spongj  platinum  ceases  to  act  on 
mixed  oxygen  and  hydrogen  gas  has  not  yet  been  attained* 


To  the  preceding  we  annex  the  following,  from  the 
Philos.  Mag. : 

DcBbereiner*s  Eudiometeu 

"  The  very  remarkable  discovery  of  Professor  Doebereiner, 
concerning  the  relation  of  the  metallic  powder  of  platinum 
to  a  gaseoud  mixture  of  hydrogen  and  oxygen,^^  observes 
Prof.  Gmelin,  "  I  found  confirmed  m  a  splendid,  but  at  the 
same  time  in  a  dangerous  manner.  I  caused  a  few  cubic 
inches  of  hydrogen  gas  to  enter  into  an  eudiometer  two 
inches  in  width,  and  the  glass  of  which  was  one  line  in 
thickness ;  and  then  brought  the  platinum-powder,  wrapped 
up  in  white  blotting  paper,  through  the  quicksilver,  into  con- 
tact with  the  gas.  I  then  caused  oxygen  gas  to  enter  into 
the  eudiometer,  and  when  but  few  bubbles  had  ascended,  a 
terrible  exjplosion  took  place,  which  shivered  the  glass  into 
a  thousand  pieces,  which  were  thrown  about  to  the  distance 
of  ten  feet.  It  is  remarkable  that  neither  myself  nor  Prof. 
Bohnenberger,  who  stood  by,  was  in  the  least  injured.  I  do 
not  consider  it  superfluous  to  communicate  this  experiment 
to  you,  since  it  proves  that  great  caution  is  required  in 
attempting  it.  In  Prof.  Dcebereiner's  experiments,  no  ex- 
plosion appears  to  have  taken  place.  I  afterwards  made  the 
experiment  with  hydrogen  and  atmospheric  air,  and  found 
that  a  considerable  diminution  of  volume  followed ;  but  it 
appeared  at  the  same  time,  that  much  of  the  oxygen  re- 
mained ;'  for  the  residue  still  exploded  stronglj^  by  means  of 
the  electric  spark ;  and  a  considerable  diminution  of  volume 
again  took  place.  It  appears  therefore  that  this  method  will 
not  answer  the  purpose  of  an  eudiometer. 

"  The  further  results  I  obtained  are  as  follows  : 

1.  It  is  indifferent  whether  the  hydrogen  be  first  brought 
into  the  vessel,  the  platinum  powder  afterwards,  and  then 
the  atmospheric  air ;  or  whether  the  hydrogen  gas  and 
the  atmospheric  air  be  first  mixed  in  the  vessel,  and  the  pla- 
tinum powder  then  introduced. 

2.  Much  humidity  prevents  the  absorption. 

3.  Silver  dust  (obtained  from  nitrate  of  silver  by  copper) 
and  gold  dust  (obtained  from  muriate  of  gold,  precipitated 
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hj  iron,  and  purified  bjr  hot  muriatic  acid  and  water)  do  not 
produce  the  least  eflect  not  even  with  oxygen  gas." 

The  above  is  translated  from  a  letter  of  Prof.  Gmelin  to 
Prof.  Schweigger,  published  in  the  October  number  of  the 
J^eues  Jour,  fur  Chemie^  4rc.  of  the  latter,  who  makes  the  fol- 
lowing remark  on  Prof.  Gmelin's  conclusion  as  to  the  inap- 
plicability of  Doebereiner's  discovery  to  eudiometrical  pur- 
poses : — "  Under  what  conditions  this  may  notwithstanding 
be  the  case,  will  be  seen  in  our  next,  in  which  will  appear 
an  account  of  the  proceedings  of  the  German  explorers  of 
nature,  to  whom,  on  the  20th  of  September,  Prof.  Doebe- 
reiner  communicated  his  remarks  and  experiments." 

From  Schweigger's  Journal  for  Novemoer,  we  accordingly 
extract  the  following: — ^''At  a  meeting  of  the  Society  of 
the  Explorers  of  Nature,  held  on  the  20th  of  September, 
1823,  rrof.  Doebereiner  fulfilled  the  promise  he  made  at 
the  first  meeting,  viz. :  to  communicate  something  more  re- 
specting his  new  and  important  discovery,  so  far  as  it  is  ap- 
plicable to  eudiometry,  and  to  exhibit  it  by  experiments. 

"The  platinum  is  kneaded  up  with  clay  into  small  balls, 
which  are  then  brought  to  a  white  heat  before  the  blow-pipe. 
If  such  a  ball,  suspended  by  a  platinum  wire^  is  dipped  into 
an  open  glass  vessel  filled  with  hydrogen  and  oxygen,  the 
ball  rapidly  becomes  red-hot ;  during  which  a  cloud  of  va- 
pour forms  itself  around  it ;  it  then  becomes  white-hot,  and 
the  explosion  immediately  takes  place.  Such  balls  answer 
best  for  eudiometrical  experiments  made  over  quicksilver. 
The  decomposition  would  certainly  not  be  completely  effect- 
ed if  the  platinum  powder,  moistened  by  the  water  which 
is  formed,  ceased  to  remain  hot.  But  how  easy  is  it  in  such 
a  case  to  let  another  ball  be  carried  through  the  quicksilver, 
in  case  the  first  is  not  sufficient  !"* 


*  The  platinum  spong^e  is  obtained  by  precipitating;  the  platinum  from 
its  solution,  by  muriate  of  ammonia  and  subjecting;  the  precipitate  to  a  low 
red  heat.  In  repeating;  these  experiments  we  haye  found  that  the  same 
portion  of  the  sponge  may  be  made  use  of  many  times.  The  experiment 
is  very  striking  when  performed  with  Dr  Hare's  blow-pipe  ;  the  stream  of 
hydrogen  being  first  directed  upon  the  platinum,  which  immediately  be- 
comes red-hot,  and  the  hydrogen  inflames  ;  on  admitting  the  oxygen  a 
slight  explosion  occurs,  and  the  two  gases  bum  with  great  splendour. 
We  have  repeatedly  caused  the  inflammation  of  the  hydfogen  when  the 
platinum  was  at  the  distance  of  ten  or  twelve  inches  from  the  jet. 

J.  W.  W. 
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Art,  LXVII. — An  acctmnt  of  the  opening  of  two  MummUi 
belonging  to  M.  Caillxard*  [Translated  from  the  Revue  En- 
cyclopedique  of  January  1824,] 

Among  the  valuable  objects  which  M.  Cailliard  brought 
with  him  from  ^jpt  in  his  last  vojage,  and  which  form  a 
part  of  his  rich  Egyptian  collection,  antiquaries  and  the  cu« 
rious  have  distinguished  a  fine  mummy  remarkable  for  its 
size  and  weight ;  on  the  head  is  a  crown  formed  of  plates 
and  buds  of  gilded  copper,  resembling  the  leaves  aha  fruit 
of  the  young  olive  tree.  It  is  still  more  deserving  the  atten- 
tion of  the  learned,  on  account  of  the  case  in  which  it  is 
enclosed.  On  the  bottom  is  painted  a  zodiack,  the  figures  of 
which  resemble  those  of  the  zodiack  of  Denderah,  and  on 
the  top  of  the  case  is  a  small  Greek  inscription  which  is 
nearlv  effaced ;  the  name  of  Petemenon  on  tne  head  is  also 
legible  m  Greek  on  the  margin  of  a  small  hieroglyphical 
papyrus,  which  appears  to  have  been  placed  among  the  ex- 
terior bandages  of  the  mummy.  In  addition  to  this  the 
head  and  feet  are  of  great  size.  So  many  new  and  striking 
circumstances  render  this  mummy  one  of  the  most  valuable 
objects  of  antiquity  which  has  yet  been  discovered,  and  led 
to  the  expectation  that  the  opening  of  it  would  bring  to 
light  manuscripts  and  other  more  important  discoveries ;  its 
great  weight  also  induced  the  belief  that  it  enclosed  some 
metallic  matter. 

After  hesitating  for  a  long  time  what  plan  to  adopt,  M. 
Cailliard  very  generously  acceded  to  the  wishes  of  the 
learned  and  curious.  On  the  30th  of  November,  he  pro- 
ceeded to  open  the  mummy  in  his  museum  in  the  presence 
of  a  great  number  of  persons  of  distinction,  among  whom 
were  Baron  Humboldt,  Bai'on  Larrey,  M.  Denon,  M.  Abel 
Remusat,  &c.  &c. 

The  lively  curiosity  this  spectacle  excited,  which  was, 
new  to  most  of  those  present,  and  the  interest  they  evinced, 
merit  a  full  detail  of  the  operation.  They  began  by  care- 
fully weighing  and  measuring  the  mummy,  together  with  all 
its  covermgs.  Its  weight  somewhat  exceeded  231  pounds. 
Its  length  was  6  feet  4  inches.  *  *  *  * 

After  this  operation  they  disengaged  a  narrow  band  which 
confined  around  the  body  a  cloth  covered  with  paintings  and 
hieroglyphics,  with  ornaments  not  very  common  in  Egjrpt : 
under  this  were  many  coarse  but  firm  cloths,  forming  the 
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first  envelope,  which  was  easily  raised*  The  second  en- 
velope was  confined  round  the  neck  by  a  knot  which  sailor's 
call  a  carrick  bend ;  under  this  were  a  number  of  bands  of 
rather  finer  cloth  and  three  small  napkins  or  scarfs  laid  in 
small  folds.  The  third  envelope,  arranged  in  the  same 
manner,  and  formed  of  small  bands  of  napkins  and  long 
strips,  served  to  support  the  sides*  In  the  fourth  envelope 
they  found  very  large  bands  of  old  coarse  linen  ;  four 
Egyptian  tunics  without  sleeves  and  unsewn,  so  as  to  be  ap- 
pfied  close  to  the  body  :  the  large  piece  enveloping  the 
whole  body  was  fixed  by  a  black  bitumen  with  thk:k  layers 
of  the  same  about  the  nead  and  feet.  These,  tunics  are 
about  3  feet  8  inches  wide  by  3  feet  long,  with  an  opening  of 
10  inches  for  the  head  and  two  similar  ones  for  Uie  arms. 
The  fifth  envelope  presented  bands  placed  lengthwise,-  con- 
necting the  head  and  feet ;  transverse  bands  of  four  larjse 
pieces  encompassed  the  body  :  all  of  which  were  tolerably 
fine* 

The  sixth  envelope  was  formed  of,  1.  transverse  bands 
of  a  yellow  tint  from  having  been  penetrated  by  or  steeped  • 
in  a  bitumen  of  that  colour :  2.  of   15  pieces  of  sinular 
cloth. 

The  seventh  and  lastjenvelope  was  penetrated  with  black 
bitumen,  and  formed  six  pieces  adhering  together  by  means 
of  this  balsam ;  after  wnich  there  remained  only  a  thin 
layer  to  remove  in  order  to  arrive  at  the  skin. 

They  observed  as  usual,  that  the  toes  were  wrapped 
separately,  the  arms  and  hands  were  extended  along  the 
thighs ;  the  subject  was  a  male,  and  appeared  to  be  at  most 
about  45  or  50  years  of  age.  The  length  of  the  body  was 
5  feet  9  inches  2-lOths. 

The  chest  and  one  part  of  the  abdomen  were  gilded  ir- 
regularly upon  the  epidermis. 

The  abdomen  being  opened,  a  ^at  quantity  of  black  bal- 
sam was  found  in  it ;  out  it  was  smgular  that  no  manuscript 
was  found  between  the  thighs  or  under  the  arms  ;  and  all 
alon^  the  legs  were  large  pieces  of  the  black  balsam  of  fine 
quahty.  The  unfolding  of  these  innumerable  bands  and 
envelopes  occupied  nearly  three  hours,  although  it  was  done 
with  sharp  instruments ;  but  this  long  operation  discovered 
nothing  but  the  balsam  and  the  cloths,  and  the  expectations 
which  had  been  excited  were  not  realized. 

However,  M.  Cailliard  was  not  discouraged,  and  a  few  « 
days  after,  he  took  off  the  layer  of  linen  and  bitumen  which 
was  in  contact  with  the  skin.     He  then  discovered  7  or  8 
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thicknesses  of  very  fine  cloth.    Many  parts  of  the  arms 
were  gilded  in  places  like  the  breast. 

The  hands  were  long  and  well  preserved,  the  fingers  were 
well  shaped  and  even  plump;  the  ears  were  perfect,  and 
the  nose,  (from  the  brain  having  been  extracted  through  the 
nasal  fossae)  was  a  little  deformed.  It  was  remarked  that 
the  profile  was  straighter,  and  the  forehead  less  inclined 
than  in  common  mum;iiies ;  the  hair  was  perfectly  preserved^ 
fine,  and  a  little  frizzle.  On  tlie  left  side  was  an  opening 
five  inches  in  diameter,  through  which  the  balsam  was  in- 
tnodoced  in  place  of  the  viscera^ 

Bttt  what  in  some  degree  indemnified  M.  Cailliand  for  his 
almost  firuitless  labours,  Was  that  on  removing  the  last  cloth 
from  the  face,  he  discovered  under  each  oi  the  eyes  and 
upon  the  cheek  bones  a  fdate  of  gold  representing  the  figure 
<tf  an  eye  with  the  eyelashes ;  over  the  moulh  he  found 
another  plate  of  gold  somewhat  in  shape  of  a  tongue  and 
placed  perpendicularly  over  the  joining  of  the  lips,  which 
were  perfectly  closed :  thus  as  a  double  singularity  {ant 
dottftfc  «ngu/artrt)  of  which  we  have  no  previous  example. 
It  IS  remarkable  that,  the  form  of  the  eye  is  a  conventional 
sign  and  not  the  resemblance  of  the  natural  object.  This 
image  may  have  related  to  the  death  of  the  mdividual^  or  it 
may  have  indicated  a  consecration  to  Osiris,  of  which  the 
eye  was  an  emblem;  in  the  first  case,  we  may  make  a 
plausible  though  premature  conjecture.  The  plate  of  gold 
found  over  the  mouth,  recalls  to  mind  the  leaf  of  the  persea, 
a  tree  consecrated  to  Isis,  among  the  Egyptians,  for  they 
say  she  resembles  a  tongue.  We  shall  nowever,  not  ofier 
any  opinion.  On  closely  examining  the  linen  of  the  mum- 
my we  found  a  tunic  patched  with  pieces  neatly  put  together; 
another  having  many  characters  written  with  ink  ;  at  last  a 
fine  scarf  trimmed  with  fringes  and  silver  lace,  marked  with 
the  letters  A.  M.  initials  of  the  Greek  name  of  the  person : 
this  mark  was  embroidered. 

The  second  mummy  opened  by  M.  Cailliaud  had  a  par* 
ticular  interest  firom  the  manner  in  which  it  was  embalmed^ 
which  differed  from  all  those  which  are  known :  there  did 
not  enter  into  the  preparation  either  bitumen,  mineral  alkali 
or  any  salt.  The  bands  and  the  cloths  were  rolled  about 
the  body  without  any  adherence ;  so  that  they  could  h^ 
taken  up  with  great  facility,  but  between  each  fold  of  the  " 
cloths  was  found  a  thick  layer  of  the  dust  of  wood  or  bark, 
the  object  of  which  undoubtedly  was  to  absorb  any  moisture, 
and  this  it  effectually  did.    The  body  also  contained  a  great 
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quantity  of  this  dust  instead  of  bitumen.  It  is  wortbj  of 
remark  that  the  flesh  was  perfectly  preserved  by  this  simple 
process.  The  colour  of  the  skin  was  yellow  instead  of 
black.  The  ears  and  the  cartilage  of  the  nose  were  very 
flexible ;  they  received  the  impression  of  the  finger ;  and 
even  the  white  of  the  eye  could  be*  found.  The  person  thus 
embalmed  was  an  old  man.  There  were  found  three  little 
straps  or  stoles  crossed  round  the, neck :  they  were  either  of 
common  leather  or  of  brown  morocco,  marked  with  hiero- 
glyphics, resembling  the  impressions  made  by  the  applica- 
tion of  a  dry  stamp.  This  sort  of  figures  is  now  known  in 
Paris  through  M.  Cailliaud  who  brought  some  of  the  same 
kind  with  hun  in  1819;  (the  editor  of  his  first  voyage  had 
them  engraved)  but  we  are  ignorant  what  place  these  banne- 
rals  occupied,  whether  on  the  mummies  or  elsewhere.  One 
of  these  is  in  the  form  of  a  common  spatula  like  the  em- 
broidery under  the  shoulders  upon  the  E^ptian  tunic  dis- 
covered by  Gen.  Regnier,  which  is  depositea  in  the  library 
of  the  Institute. 

M.  Cailliaud  possesses  many  other  mummies  in  good  pre- 
servation, among  which  we  observed  two  that  are  enclosed 
in  pasteboard  cases,  enriched  with  paintings,  and  sewed  up 
on  the  back. 


Art.  LXVIII. — Observations  on  the  arguments  adduced  in 
support  of  Circular  Stems.     lEdtn.  PhiL  Joum.] 

Mr  Knowles  informs  us*,  that  ^  the  advantages  derived 
from  the  circular  sterns,  may  be  classed  under  the  following 
heads  : 

^  Ist,  A  considerable  addition  to  the  strength  of  the  ships. 

^^  2d,  Safety  to  the  people  employed  in  tnem,  both  from 
the  effects  of  a  sea  striking  their  sterns,  and  from  shot  fired 
by  the  enemy. 
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^  3(2,  The  additional  means  afforded  for  attack  or  defence. 

^4/A,  The  improvement  in  the  sailing  qualities  of  the 
ships,  bv  the  removal  of  the  quarter  galleries." 

The  first  of  these  advantages  will  we  believe  be  readily 
acknowledged.  Under  the  second  head  we  are  told  that, 
"  in  sterns  formed  according  to  the  old  plan,  the  men  on  all 
the  decks,  excepting  those  in  the  lower  gun-decks  in  ships  of 
the  Line,  are  exposed  to  the  most  ^destructive  raking  fire, 
their  sterns  being  pervious  even  to  a  musket-ball."  From 
this  we  might  be  led  to  conclude  that  ships'  sides  would  be 
inipervious  at  least  to  grape.  But  the  quarter-deck  bulwark 
of  a  frieate  to  which  1  did  belong,  (and  which,  during  the 
war  witn  America,  was  sent  on  that  coast  to  cope  with  their 
large  frigates,)  was  "  pervious  even  to  a  masket-halU^ 

We  are  informed,  that  '^  the  guns  can  be  run  out  in  that 
part,  pointed,  elevated,  or  depressed,  with  as  much  facility, 
and  in  the  sanm  manner,  that  those  are  in  the  sides  of  ships.'' 
But  we  are  not  told,  that  as  all  the  guns  will  recoil  to  a 
common  centre,  there  will  be  little  room  for  them  to  be 
worked,  and  that  the  men  being  so  crowded  together,  ^  will 
be  exposed  to  the  most  destructive  raking  fire."  We  are 
told,  tnat  ^  when  an  enemy's  ship  has  laid  upon  the  quarters 
of  anjr  vessel,  it  has  technically  been  called"  *'  the  point  of 
impunit;^."  This  is  granted ;  and  from  the  superiority  of 
our  tactics,  &c.,  it  is  the  position  that  we  used  generally  to 
be  able  to  take ;  but  with  the  round  stern;  the  fire  of  at 
least  the  aftermost  gun  on  the  broadside,  when  in  that  posi- 
tion,  is  entirely  lost. 

Our  author  goes  on  to  say,  that  '^  Sir  Robert  Seppings  has 
stated,  in  his  letter  before  alluded  to,  that,  according  to  the 
present  disposition  of  the  ports,  a  three-decked  snip  can 
Dring  at  least  ten  guns  to  bear  upon  her  assailant,  a  two- 
decker  eight,  and  a  fri^te  four."  This  can  be  no  argument 
in  favour  of  the  curvihnear  form,  for  it  is  the  same  number 
that  ships  with  the  old  form  could  fire  right  nft. 

"Their  sea-going  properties  are  improved,  by  the  omis- 
sion of  quarter-gallenes,  wnich  acted  as  a  back-sail,  when 
ships  were  going  on  a  wind."  This  must  be  acknowledged ; 
but  what  proportion  do  quarter-galleries  bear  to  poops, 
which  are  now  put  on  even  to  brigs  ? 

That  Sir  Robert  Seppings  himself  does  not  think  the  form 
perfect,  may  be  proved  by  his  having  already  twice  altered 
the  plan  of  the  Vengeance,  which  is  now  building  at  Pem- 
broke.   Is  it  not  a  pity,  that  such  extensive  alterations 
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should  be  carried  on,  before  the  mventor's  own  ideas  are 
matured  upon  the  subject  ? 

Mr  Harvey  mentions*,  that  "  Sir  Robert  Seppings,  in  his 
first  appendix  to  his  able  letter,  has  furnished  above  130  ex- 
amples of  ships  of  different  classes,  the  stems  of  which  have 
been  made  the  subject  of  frequent  and  strong  complaint  hy 
their  respective  coiiimanders*  To  increase  the  importance 
of  the  documents,  it  is  worthy  of  observation,  that  they  have 
not  been  collected  from  any  very  limited  portion  of  time,  or 
when  any  particular  feeling  in  favour  of  a  change  of  form 
might  have  existed  in  the  Navy;  but  during  a  period  of 
nearly  a  quarter  of  a  century."  This  says  nothing  more 
than  that  Sir  Robert  Seppings  has  ransacked  the  records  of 
twentv-iSve  years  for  examines.  And  although  he  tells  us, 
that  during  this  space  of  time  he  has  been  enabled  to  find 
120,  still  he  does  not  tell  us  how  many  instances,  in  the  same 
space  of  time,  he  might  have  collected  of  ships  being  weak 
in  the  bows  or  elsewhere.  And  although  130  be  in  nearly 
the  proportion  of  five  a-year,  still  what  is  that  m  comparison 
to  the  number  of  vessels  that  were  employed  "  through  the 
trying  services  of  a  long  and  active  war  ?" 

Sir  Robert,  at  p*  6,  of  his  letter,  very  properly  remarks, 
^  that  circqiar  sterns  are  formed,  and  in  all  respects  timbered 
and  secured,  in  the  same  manner  as  the  bow  ;  and  conse* 
quently  equally  well  adapted  to  stand  the  shock  of  the  sea.'' 
But  thoygh  the  strength  may  be  equal,  the  form  of  the 
counters  is  bv  no  means  the  same  as  the  form  of  the  bows 
near  the  surface  of  the  water,  which,  in  resisting  the  shock 
of  the  sea,  is  of  equally  great  importance.  But  the  upper 
part  of  the  stern  need  not  be  so  strong,  for  we  seldom  hear 
of  the  deadrligbts  of  a  frigate  or  line-of-battle  ship  being 
stove  in.  And  in  the  instances  brought  forward  in  Mr  Har» 
vey's  paper,  the  weakness  is  almost  invariably  occiasioned 
by  a  tendency  in  the  sides  to  separate.  This  being  the  case, 
I  should  thiiuc  that  the  stem  timbers  above  the  counter, 
might  be  considerably  smaller  than  those  of  the  sides  and 
bow.  So  great  a  weight  beine;  removed  from  the  overhang* 
ing  part  of  the  counters,  \youTd  make  them  comparatively 
stronger.  The  great  danger  to  be  apprehended  from  the 
effects  of  a  sea  striking  vessels,  is  either  when  they  broach  to, 
or  are  brought  by  the  lee ;  in  both  these  cases  the  sea  would 
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strike  them  on  the  sides.    In  getting  stem-way,  the  great 
danser  to  be  apprehended  is  the  loss  of  the  rudder. 

^The  next  point  of  view  in  which  this  important  subject 
may  be  contemplated,  is  the  consideration  of  the  means 
which  each  form  of  stern  affords  for  atiadc  and  defence.^ 
A  comparison  is  here  drawn  between  Men-of-war  and  Field- 
fortification.     I  cannot  say  I  think  this  comparison  holds 
good.    But  if  it  does,  is  it  not  a  maxim  in  fortification,  that 
no  gun  has  its  full  effect,  unless  the  parapet  be  at  right  an* 
gles  with  the  object  assailed  f  This,  then,  beiag  the  case,  it 
can  seldom  happen  that  more  than  one  gun  on  each  deck,  in 
the  aft-part  of  the  vessel,  can  have  its  full  eflect ;  and  every 
body  on  board  men-of-war  knows  the  difficulty  of  prevent* 
•  ing  men  from  wooding  their  guns  in  training  them.      ^  In 
th£  retreat  of  admiral  Cornwallis  before  the  French  fleet, 
th^y  had  no  means  but  of  firing  right  aft.'-     In  this  case,  of 
course,  the  after-guns  of  the  broadside  were  put  out  of  the 
stem-post ;  and  with  the  round  stem  more  could  not  have 
been  done ;  for  had  the  guns  been  brought  from  forward, 
the  trim  of  the  vessels  would  have  been  spoilt,  and  capture 
would  have  been  the  inevitable  consequence.     ^^  Sir  Robert^ 
observes, ''  they  were  mutilated  to  such  a  degree,  to  enable 
them  t6  apply  their  guns,  that  a  refit  of  no  small  extent  was 
necessary •''    This,  I  fear,  would  partially  take  place  now ; 
as  of  course  the  iron  railings  of  the  stem-walks  must  be  re- 
moved ;  and  there  is  a  probability  of  fire  lodging  there,  as 
well  as  the  great  danger  of  the  ship's  catching  fire,  if  the 
gun  that  is  intended  to  go  through  the  quarter-gallery  port, 
were  not  run  out  to  its  full  extent,  which,  in  the  heat  of 
action,  is  very  liable  to  be  the  case. 

"  In  the  event  of  future  wars,''  observes  Sir  Robert,  "  an 
alteration  in  the  form  of  the  stern  of  ships  of  war,  would  in 
all  probability  be  absolutely  necessary,  by  which  the  guns 
may  be  worked  with  greater  effect  and  facility,  in  conse- 
quence of  the  introduction  of  steam-vessels  ;  ano  that  Ame- 
rica is  firmly  convinced  that  a  system  of  attack,  by  this  de- 
scription of  vessels,  is  not  only  practicable,  but  that  it  will 
also  be  destmctive  in  its  operations,  is  not  to  be  doubted. 
Indeed,''  continues  Sir  Robert,  ^  I  have  been  told,  from  good 
authority,  that  they  have  lately  well  manned  one  of  their 
frigates,  given  the  command  of  her  to  a  good  officer,  and  di- 
rected an  experiment  to  be  tried,  if  a  vessel  propelled  by 
steam  could  not,  under  any  circumstances,  lay  on  the  quar- 
ter of  the  ship  she  attacked,  and  the  result  was  completely 
in  fiatvour  of  tne  steam-vessel.    If  we  inquire  into  the  cause 
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of  this  failure,  we  shall  undoubtedly  find,  that  the  frigate 
was  incapable  of  defending  her  quarter,  owing  to  the  square 
form  of  her  stern, — a  circumstance  which  could  not  have 
taken  place,  had  she  possessed  one  of  a  circular  fonn.'^  This 
appears  weighty,  but  I  fear  it  is  not  so ;  for  if  the  steam- 
vessel  could,  under  any  circumstances,  lay  on  the  quarter  of 
the  ship  she  attacked,  she  could,  with  equal  ease,  take  up  a 
position  on  the  bow ;  and  no.  sooner  would  her  enemies^  guns 
be  transported  from  forward  to  aft,  than  she  would  take  up  a 
fresh  position.  If  it  be  answered,  that  there  are  to  be  guns 
in  all  these  parts,  (which  I  believe  is  not  to  be  the  case,)  the 
weight  of  the  extreme  will  be  so  great,  that  I  fear  even  Sir 
Robert  Seppings'  system  of  building  will  not  be  strcHig 
enough  to  withstand  it.  A  vessel's  sailing  would  be  mate- 
rially injured ;  she  would  be  laboursome  in  the  sea ;  and, 
as  I  before  stated,  the  stem  would  be  so  crowded,  that  there 
would  be  an  impossibility  of  working  the  guns.  I  remem* 
ber  trying,  on  board  one  of  the  round  sterned  irigates 
(whose  name  I  forget)  at  Woolwich,  what  scope  the  guns 
would  embrace :  and  so  far  from  being  able  to  take  so  great 
a  range  as  is  represented  by  the  dotted  lines  in  Mr  Harvey's 
diagram,  it  would  be  difficult  for  the  after-gun  on  the  broad- 
side to  fight  directly  abeam  ;  and  I  am  perfectly  convinced 
that  it  would  be  impossible  to  fire  a  eun  through  the  quarter- 
gallery  port,  in  the  direction  of  D  H  in  the  following  dia- 
gram. It  may  be  observed,  in  inspecting  the  diagrams  in- 
tended to  illustrate  Mr  Harvey's  ailments,  that,  in  the  re- 
presentation of  the  square  stern,  the  space  is  left  that  would 
be  necessary  for  the  size  of  the  gun,  and  to  prevent  its  be- 
ing wooded.  But  some  of  the  dotted  lines  in  fig.  1.  actually 
touch  the  bulwark.  I  should  hardly  conceive  this  to  be  a 
fair  representation ;  nay,  it  almost  looks  like  prejudice  ;  of 
which  both  Mr  Harvey  and  Mr  Knowles  complain  in  all 
those  who  are  opposed  to  this  system  ;  yet  is  it  not  more 
likely  that  there  should  be  many,  (in  a  country  already 
grateful  for  the  many  benefits  Sir  Robert  Seppin^  has  con- 
ferred on  it,)  equally  prejudiced  in  favour  of  this  method ; 
and  it  must  be  remembered,  that  though  many  look  with 
caution  on  innovations,  there  are  still  many  others  equally 
eager  for  novelties  and  fancied  improvements. 

The  opinion  of  Mr  Dupin  is  quoted  by  Mr  Harvey. 
"  Act  contrary,"  says  this  enlightened  author,  "  to  what  has 
hitherto  been  the  practice ;  and  if  possible  make  the  means 
of  defence  of  that  part  most  exposed  ten  times  as  great  as  it 
now  is."    This  argument  has  not  equal  weight  with  us,  as 
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the  8tern  of  a  British  man-of-war,  is  not  the  part  most 
exposed. 

Thus  I  am  led  to  conclude,  that  the  method  of  building  is 
very  good ;  but  still  that  the  stern  should  be  as  nearly  square 
as  this  method  of  building  will  allow. 

In  the  annexed  sketch,  the 
black  lines  represent  the  form 
as  given  by  Mr  Harvey,  and 
the  dotted  lines  the  alterations 
which  I  venture  tp  propose. 
It  will  here  be  seen  that  the 
after-gun  on  the  broadside  has  its  full  effect.  The  gun  at 
the  salient  has  fully  as  great  a  range  as  the  quarter-gallery 
gun  on  the  round  stern ;  and  there  will  be  more  room  for 
the  men  to  fight  their  guns. 


Abt.  LXIX« — Outlines  of  Oryctology.  An  ItUroduction  to 
the  study  of  Fossil  Organic  Remains  ;  especially  those  found 
in  the  British  Strata ;  intended  to  aid  the  Stuaent  m  his  In* 
i/uiries  respecting  the  Nature  of  Fossils  ;  and  their  connexion 
with  the  Formation  of  the  Earth.  With  Illustratvoe  Plates  ; 
By  James  Parkinson,  Fellow  of  the  Royal  College  of  Sur- 
geons. M.G.S.  and  W.S.  &c  &c.  8vo.  pp.  346.  (With 
ten  plates.)  Price  12^.  London,  1822. — [Eclectic  Rev. 
January,  1824.] 

That  our  globe  has,  at  some  period  of  remote  antiquity, 
suffered  extensive  changes  and  revolutions,  there  cannot  arise 
the  slightest  doubt,  independently  altogether  of  the  unques- 
tionable record  of  the  Deluge.  The  nature  of  these  chan- 
5es,  however,  and  the  manner  in  which  they  have  been  pro- 
luced,  can  be  inferred  only  from  the  monuments  which  the 
more  indestructible  parts  of  the  Earth  still  exhibit ;  and 
these  present  to  the  naturalist  and  the  antiquary  the  most  in- 
teresting objects  of  research  and  contemplation.  They  con- 
nect the  most  minute  observations  with  the  most  sublime  and 
extended  conceptions  of  the  duration,  magnitude,  and  infinite 
diversity  of  the  works  of  creation,  and  place  before  us  the 
infancy,  if  not  the  origm  of  our  planet.    The  pursuit  of  this 
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branch  of  pfaflosc^h j^  particularly  in  its  relations  to  the  his- 
tory of  the  Creation  and  of  the  Delude,  may,  perhaps,  in- 
cline us  to  view  .it  with  too  much  partiality ;  but  we  cannot 
look  upon  any  department  of  human  research  as  more  inte* 
resting  :  there  is  no  one  that  teems  with  more  curious  factS) 
more  pleasing  details,  or  more  unexpected  conclusions.  On 
this,  as  on  other  branches  of  Natural  History,  much  ridicule 
has  been  thrown  by  those  who  devote  themselves  to  pursuits 
deemed  more  intellectual ;  yet,  surely,  the  Antiquities  of  the 
Globe  itself,  are  at  least  of  as  much  importance  as  those  of 
any  of  the  particular  nations  w^o  have  inhabited  its  surface. 
In  the  ruins  of  Pompeii  or  of  Gerasa,  we  may  discover 
monuments  of  the  power  and  grandeur  of  the  Romans,  and 
acquire  some  knowledge  of  their  manner  of  life  $  but,  in  the 
Fossil  remains  of  the  quarries  of  Paris,  the  London  basin, 
and  the  banks  of  the  Ohio,  we  behold  the  diversified  plans 
of  the  Creator  of  the  world,  and  learn,  where  we  cannot 
comprehend,  to  worship  and  adore  Him. 

In  tracing  the  hand  of  God  in  those  monuments. which  now 
remain  of  a  former  order  of  things,  two  methods  have  been 
adopted  by  naturalists.  The  one  is,  to  follow,  according  to 
their  relative  antiquity,  the  arrangement  of  the  rocks  which 
compose  the  crust  of  the  globe,  and  to  consider  the  various 
organic  remains  which  they  contain.  The  want  of  sufficient 
data  is  an  insuperable  objection  to  this  arrangement,  although 
it  is  in  other  i*espects  the  most  eligible.  The  only  good 
classification  of  rocks  that  has  been  made  with  this  view,  is 
that  of  Werner,  which  it  is  by  no  means  so  free  from  exception 
as  to  warrant  its  general  adoption.  The  other  methcd  is, 
to  arrange  organic  remains  according  to  the  classes  and  or- 
ders of  animals  and  vegetables  from  which  they  seem  to 
have  sprung  ;  the  arrangement  which  Mr  Parkinson  has 
adopted  both  in  the  work  before  us,  and  in  his  former  splen- 
did work, "  The  Organic  Remains  of  a  Former  World.**  To 
humor  the  natural  propensity  which  the  mind  has  to  ascend, 
rather  than  to  descend  in  a  scale,  he  begins  with  vegetable 
remains,  and  thence  proceeds  to  consider  the  remains  of 
Zoophytes,  and  the  more  perfect  animals  in  their  order. 
In  this  course  we  shall  follow  him,  by  abstracting  and  con- 
densing the  most  interesting  facts  which  he  has  collected. 

The  remains  of  vegetables  are,  perhaps,  with  the  excep- 
tion of  shells  and  Zoophytes,  the  most  numerous  and  exten- 
sive ;  specimens  occurring  of  all  the  different  natural  orders, 
from  the  most  delicate  moss  to  the  largest  tree,  and  of  almost 
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every  degree  of  hardness  which  rocks  are  found  to  possess* 
As  toe  species  cannot,  however,  owing  to  the  usual  state  of 
the  parts,  be  classed  according  to  any  Botanical  System,  we 
may  obtain  clearer  notions  of  this  part  of  the  subject,  by 
considering  them,  as  is  partially  done  by  Mr  Parkinson^ 
in  a  mineralogical  point  of  view,  according  to  the  substances 
into  which  they  are  found  converted. 

Mr  Parkinson  characterizes  the  first  stage  of  vegetable 
mineralization,  by  the  term  Bituminous.  Wood,  moss,  and 
other  vegetable  productions,  are  changed  into  this  state,  not, 
apparently,  by  being  penetrated  with  any  thing  like  a  petri- 
fying solution,  nor  by  being  exposed  to  subterianean  fire  or 
heat,  but  by  the  presence  of  moisture,  the  exclusion  of  air, 
and  their  being  compressed  by  superincumbent  'materials. 
Pressure  alone,  indeed,  is  adequate  to  the  conversion  of  such 
productions  into  a  substance  of  very  great,  hardness ;  for,  by 
artificial  pressure,  sphagna,  byssi,  and  other  soft  mosses, 
have  been  brought  to  take  a  tolerable  polish  like  the  hard 
woods  and  marble.  But  when  the  change  arising  from  pres- 
sure is  modified  by  the  presence  of  moisture  and  the  exclu- 
sion of  air,  vegetable  substances  acquire  very  peculiar  pro- 
perties. They  commonly  preserve  their  original  texture 
and  appearance  so  perfectly  that  the  particular  tree  or  plant 
can  be  recognized.  Even  trees  of  great  diameter  are  often 
changed  to  their  very  centre,  while  their  leaves  and  the 
most  delicate  parts  which  are  so  changed,  often  preserve 
their  texture  uninjured.  They  are  then  found  to  resist  the 
further  action  of  water,  and,  when  applied  to  useful  purpo- 
ses, to  be  almost  impenetrable  to  it ;  but  the  water  that  may 
chance  to  be  lodged  among  their  minute  interstices,  they  te- 
naciously retain.  The  bark  is  frequently  unchanged,  and, 
in  the  case  of  bircli  and  some  other  trees,  preserves  its  color 
and  glossj,  varnished  appearance.  They  are  in  general 
very  unfriendly  to  animal  life,  and  are  therefore  indestruc- 
tible by  insects. 

Wood  and  other  vegetable  productions  in  the  different 
stages  of  bituminization,  are  found  in  peat-bogs,  and  at  Bo- 
vey,  Baly-castle,  the  Cape  of  Good  Hope,  and  many  other 
places.  This  is  the  Bovey  coal  of  this  country,  and  the 
Suturbrand  of  Iceland. 

'  This  fossil  wood,'  says  Mr  Parkinson,  '  may  be  said  to  pass 
into  jet,  which  is  found,  especially  in  the  neighbourhood  of  Whit- 
by, in  Yorkshire,  in  a  state  very  nearly  approximating  to  that]of 

Bovey  coal Jet  ia  found  in  other  situations,  in  a  different 

form ;  resembling,  in  its  shape  and  the  markings  of  its  surface, 
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parts  of  the  branches  and  trunks  of  trees,  but  rarely  possessing^^ 
intemallj,  any  marks  of  vegetable  origin;  a  circumstance  easily 
accounted  for,  if  its  previous  softening  be  admitted.'  p.  7. 

The  evidence  for  this  transition,  given  by  MM,  Chaptal 
and  Foufcroy,  though  omitted  by  our  Author,  is  still  more 
decisive.  The  latter  mentions  a  specimen  in  which  the  one 
end  was  obviously  wood  but  little  changed,  and  the  other 
pure  jet.  The  former  transmitted  to  the  cabinet  of  Langue- 
doc,  several  specimens  which  were  ligneous  externally,  and 
perfect  jet  in  the  internal  parts,  distinctly  exhibiting  the  tran- 
sition of  the  one  into  the  other.  According  to  Chaptal 
also,  there  have  been  dug  up  at  Montpelier,  whole  cart-loads 
of  trees  converted  into  jet;  their  origmal  forms  being  so  dis- 
tinctly preserved,  that  he  could  often  detect  the  species  to 
which  they  belonged.  He  instances  a  walnut-tree  complete- 
ly converted  into  jet,  found  at  Vachey,  and  a  specimen  of  a 
beach  similarly  changed,  from  Bosrup  in  Scania.  The  same 
distinguished  Author  found  a  wooden  pail,  and  also  a  wooden 
shovel,  converted  into  pure  jet.  It  would  shew,  we  think,  a 
very  sceptical  spirit,  to  hesitate  in  our  decision,  after  such 
proofs,  resting  on  the  testimony  of  men  so  eminent  in 
science. 

The  next  class  are  those  vegetable  substances  which  may 
be  more  correctly  said  to  be  petrified,  than  the  bituminated 
sorts.  The  stony  materials  which  are  most  usually  found  to 
constitute  petrifactions  of  this  description,  are  flint,  lime,  and 
bituminous  earth,  of  which  the  flint  is  by  far  the  most  com- 
mon. There  is  often  a  new  transmutation,  or  change  of 
substance,  in  the  fossil  vegetable ;  but  sometimes  there  is 
only  an  earthy  impregnation.  The  stony  matter,  especially 
in  flint,  is  commonly  difiused  through  every  part  of  the  pe- 
trified mass,  and  seems  to  be  ultimately  united  with  their 
integral  molecules.  It  bas  been  prmcipally  formed  in 
minute  crystallizations,  which,  by  mutual  and  regular  appo- 
sition, have  gradually  formed  a  concrete  substance ; — ^a  pro- 
cess plainly  indicated  by  most  of  the  specimens  of  this  kind 
having  an  mvestiture  or  crust  of  extremely  minute  crystals, 
which  are  sometimes  even  visible  on  each  fascicle  of  the 
fibres,  and  on  the  sides  of  interstices  and  cavities^  Of 
wood  so  petrified,  there  seem  to  be  two  sorts,  namely,  that 
which  has,  and  that  which  has  not,  undergone  bituminous 
fermentation.  The  latter  is  usually  in  the  state  of  rotten 
wood  as  to  its  texture,  but  its  specific  gravity  soon  unde- 
ceives those  who  suppose  it  to  be  wood  of  this  kind. 
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That  sort  of  petrified  wood  which  partakes  of  the  nature 
of  Chalcedonj,  Jasper,  0{>al,  or  Pitchstone,  has  commonly 
a  conchoidal  fracture,  a  dark  bituminous  color  within,  al- 
though whitish  externally,  and  gives  sparks  when  struck 
with  steeK  The  fibres  are  penetrated  with  the  flinty  mat- 
ter, but  no  bituminous  substance  is  found  intermixed  with 
the  flint,  or  having  a  tendency  to  color  it ;  and  when  the  silex 
has  got  to  the  surface,  or  into  a  cavity,  it  often  assumes  a 
mammillated  form,  and  becomes  transparent.  It  is  often 
bestudded  with  fine,  small  quartz  crystals :  some  specimens 
seem  to  have  been  attacked  by  the  teredo,  and  have  the 
small  holes  filled  with  transparent  flinty  matter.  Another 
sort  is  marked  with  colored  delineations,  like  the  compound 
pebbles  called  agates ;  this  kind  is  usually  more  transparent 
than  the  former,  and  has  a  more  vitreous  lustre.  Mr  Par- 
kinson is  of  opinion,  that  all  jasperine  minerals  if  they  do 
not  originate  from  vegetable  materials,  are  closely  connected 
with  them.  In  some  of  them,  we  have  distinctly  seen  the 
rings  marking  the  annual  growth  of  the  original  tree,  and 
even  the  delicate  wavings  of  the  fibrillar  around  what  seems 
to  have  been  a  knot,  or  the  off*-going  of  a  branch. 

A  not  less  interesting  species  of  petrified  vegetable  pro- 
ductions than  the  flinty,  is  the  calcareous*.  The  formation 
of  the  latter,  however,  it  is  not  so  difficult  to  understand  and 
explain.  It  is  often  carried  on  almost  under  the  eye  of  the 
observer,  in  the  case  of  the  numerous  calcareous  springs, 
which,  by  depositing  their  lime,  form  incrustations  on  every 
thing  they  meet  in  their  course.  This  process  takes  place 
to  a  great  extent,  at  Matlock  in  Derbyshire,  and  at  Tivoli  in 
the  vicinity  of  Rome :  the  waters  at  the  latter  place  deposit 
lime  and  stone  tuba  so  copiously,  as  to  afibrd  abundant 
materials  for  architectural  purposes.  It  consequently  hap- 
pens, that  whatever  substances  come  in  the  way  of  these 
copious  precipitates,  are  enclosed  in  the  mass,  and,  if  their 
texture  will  admit,  are  penetrated  with  it  in  all  directions. 
The  inhabitants  of  Matlock,  as  is  well  known,  take  advan- 
tage of  this,  to  procure  curious  petrifactions  of  birds-nests 
with  their  e^gs,  wigs,  besoms,  and  other  things  calculated  to 
excite  wonder  by  their  conversion  into  stone  by  calcareous 
incrustation.  In  Italy  and  Peru,  it  has  been  turned  to  ac- 
count in  the  making  of  busts,  casts,  and  impressions  of  me- 
dals. It  is  worthy  of  remark,  that,  while  the  lower  part  of  a 
stem,  of  moss  has  been  thus  incrustated,  the  upper  part  some- 
times hdA  continued  to  vesetate,  in  the  same  way  as  mosses 
grow  in  peat-bogs  after  their  roots  have  perished.    Bota- 
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nists  account  for  this  from  the  singular  nature  of  mosses, 
which  grow  from  points  in  a  great  degree  insulated  with  res- 
pect to  the  root. 

The  mineralization  of  vegetable  substances  by  the  metals, 
is  a  circumstance  of  frequent  occurrence,  and  seems  to  take 
place  much  in  the  same  way  as  the  petrifactions  already 
mentioned ;  namely,  by  the  vegetable  substance  being  pene- 
trated with  the  metallic,  either  in  a  mechanical  or  a  chemical 
manner.  The  first  of  these  which  merit  our  attention,  have 
been  called  pyritts^  from  their  often  taking  fire  spontane- 
ously when  they  come  into  contact  with  moisture.  The 
woods  which  are  properly  denominated  pyritical,  have  com- 
monly a  splendid  metallic  appearance,  and  are  of  a  high  spe- 
cific gravity,  while  traces  of  their  original  texture  are  some- 
times very  obvious.  Even  the  annual  rings  of  the  wood  are 
occasionally  found  beautifully  bestudded  with  the  pyrites, 
whose  surfaces  often  show  a  fine  play  of  iridescent  colours. 

^  In  some  specimens,  in  which  the  general  appearance  is  that 
of  bituminbus  wood,  the  metallic  impregnation  can  only  be  de- 
tected by  the  weight  of  the  fossil,  and  the  blue  or  green  hue  on 
Its  surface.  Cupreous'  wood  in  this  state  forms  veiy  beautiful 
specimens,  displaying,  not  only  on  its  surface,  but  in  its  substance, 
mingled  with  the  charred  wood,  the  most  vivid  blue  and  green 
colours,  with  patches  of  the  carbonate  in  the  state  of  malachite. 
The  finest  specimens  of  cupreous  wood  are  obtained  from  the 
copper  mines  of  Siberia.'  p.  29. 

In  some  specimens  of  a  similar  sort,  the  species  of  the  tree 
so  changed  is.  often  easily  recognized.  The  birch  and 
beech  have  been  mentioned,  of  which  the  first  often  pre- 
serves its  delicate  white  cuticle  with  its  original  texture.  In 
some  cases,  the  structure  of  rotten  wood  is  very  distinct,  and 
also  the  different  parts  of  the  trees,  as  the  stem,  branches, 
twigs,  leaves,  and  roots.  The  grassy  turf  of  the  soil  also, 
with  all  the  vegetable  exuxi(R  which  may  be  scattered  upon 
it,  are,  on  exposure  to  mineral  springs,  commonly  rendered 
metallic.  In  Mexico,  wood  tin  occurs,  along  with  mammil- 
lated  chalcedony.  When  it  is  recollected,  that  even  in  our 
herbaria,  when  every  attention  has  been  paid  to  the  preser- 
vation of  specimens,  the  ascertaining  of  distinctive  charac- 
ters, is  often  a  matter  of  considerable  difficulty,  it  may  be 
easily  imagined,  that  it  will  be  a  still  harder  task  in  those 
which  have  been  converted  into  stony  and  metallic  substan- 
ces. Yet,  the  distinctive  characters  of  species  are  often  to 
be  recognized  in  fossil  vegetables  \  and  mineralized  wood  has 
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been  found,  which  proved  to  be  beech,  ash,  willow,  walnut, 
hazel,  birch,  pine,  and  many  other  kinds.  The  conjectures 
of  fancy  have  been  very  fertile  in  discovering  petrified  re- 
mains of  wood  fashioned  by  the  hand  of  man.  It  has  been 
asserted,  for  instance,  that  the  pieces  of  wood  got  from  the 
Thames,  are  stakes  which  were  driven  into  its  bed  by  the 
Romans ;  when  the  fact  is,  that  a  stratum  of  piles  quite  simi- 
lar is  found  to  extend  over  a  considerable  part  of  the  adja- 
cent fields.  Some  classes  and  genera  of  vegetables  appear 
to  be  more  easily  converted  into  stone  than  others^  Thus  ^ 
we  are  told  by  Mr  Wallis  in  his  History  of  Northumber-  ' 
land,  that  the  mosses  and  liverworts  of  a  petrifying  brook 
become  stony,  while  the  primroses  and  geraniums  are  quite 
untouched,  and  receive  fi^m  it  no  foreign  investiture  or  in- 
crustation* 

It  is  a  curious  fact  with  regard  to  the  vegetable  remains, 
or  rather  the  impressions  of  vegetables,  which  are  found  in 
schistus,  that  when  the  lamina^  or  the  nodules  containing 
them,  have  been  split,  the  two  plates  of  the  stone  display  the 
same  side  of  the  leaf. 

^  The  explanation  of  this  curious  circumstance,  which  long 
puzzled  the  oryctologists,  is  found  in  the  vegetable  matter,  dur- 
ing' its  passing  through  the  bituminous  change,  having  become 
softened,  and  having  filled  its  own  mould  with  its  melted  and 
softened  substance ;  the  nodule,  on  being  broken,  shewing  on 
one  side  the  surface  of  the  adherent  bituminous  cast,  and,  on  the 
other,  the  correspondent  mould.^  p.  10. 

The  Zoophytes  are  the  first  species  of  living  beings  which 
are  met  with  in  rocks,  when  arranged  according  to  their 
supposed  relative  antiquity.  It  is  said,  that,  in  the  primitive 
rocks  of  Werner,  no  such  remains  exist,  but  that  they  beein 
to  appear  in  transition  rocks.  However  this  mav  be, 
they  are  found  in  the  newest  depositions,  even  in  alluvial 
soil :  for  example,  in  the  Isle  of  Bute,  considerablv  above  the 
sea-mark,  Professor  Jameson  found  a  small  bed  consisting 
chiefly  of  the  millepora  polymorpha.  Among  the  least  perfect 
of  the  zoophytes,  Mr  Parkinson  places  the  genus  sponge, 
concerning  the  nature  of  which  many  conjectures  have  been 
offered.  In  a  note,  he  introduces  the  following  interesting 
notice  of  this  subject. 

^  Sir  Humphrey  Davy  had  procured  iodine  from  several  of  the 
fuci  and  ulvae,  but  not  from  the  alkalioe  matter  manufactured 
at  Sicily,  Spain,  and  the  Roman  States ;  nor  did  he  find  that  the 
ashes  of  coral  or  of  sponge  appeared  to  contain  it.    From  vart^ 
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ooB  experiments,  Dr  Fyfe  was  enabled  to  conclude,  that  iodine 
was  confined  not  only  to  the  class  cryptogamia,  but  to  the  ma- 
rine productions  of  this  class.  Sponge  being,  however,  consi- 
dered to  belong  to  the  animal  world,  forms  an  apparent  objec- 
tion to  this  ponclusion.  But  it  must  be  remembered,  that  Lin- 
naeus was  inclined  to  regard  sponge  as  a  Tegetable  substance, 
and  to  place  it  in  the  class  cryptogamla,  subdivision  algae  aqua- 
ticae ;  but  was  doubtful  of  the  correctness  of  this  arrangement. 
"  May  not  the  fact,"  Dr  Fyfe  observes,  "  that  sponge  contains 
iodine,  be  an  argument  in  favour  of  the  opinion  of  Linnaeus, 
that  this  substance  properly  belongs  to  the  vegetable  world, 
class  cryptogamia,  from  the  plants  of  which  iodine  is  obtained  V*  ^ 
p.  36.  note. 

A  still  more  recent  investigation,  however,  has  discovered 
iodine  in  medusae  and  the  polypi  known  by  the  name  of  ani- 
mal flowers ;  which  is,  we  think,  quite  conclusive,  so  far  as 
this  argument  goes,  that  sponge  is  not  a  vegetable,  but  an 
animal  substance. 

A  singular  circumstance  was  observed  by  Mr  Parkinson 
in  a  tubiporite  limestone  which  he  procured  from  Mendip ; 
namely,  the  tubes  were  filled  with  flint,  which  took  a  polisn. 
Does  this  give  countenance  to  the  conversion  of  animal  re- 
mains of  a  calcareous  kind  into  flint,  as  maintained  by  Lin- 
naeus and  others  ?  We  believe  that,  in  the  present  state  of 
our  knowledge,  it  is  wholly  inexplicable.  Fossil  tubiporae 
indeed,  like  other  organic  remains,  are  seldom,  perhapsne- 
ver  found  in  a  recent  state ;  and  some  of  them  are  very  un- 
like any  thing  which  our  seas  now  exhibit.  Of  this  we  have 
a  fine  example  in  the  catenulata  or  chain-coral,  the  small 
tubes  of  which,  when  a  horizontal  section  of  them  is  made, 
appear  in  beautiful  waived  Imes  formed  by  the  extremities 
of  the  tubes  like  the  links  of  a  chain :  these  waivings 
frequently  approaching  or  coming  into  contact  with  one 
another,  and  then  receaing  again,  resemble  very  much  the 
connected  mesh-work  of  a  net,  or  a  retiform  plexus  of  lym- 
phatic vessels.  In  other  tubiporites,  there  is  a  curious  com- 
munication of  the  pipes  by  smaller  tubes  radiatbg  from 
the  larger  ones,  and  passing  through  their  contiguous  plates 
of  junction. 

Some  of  the  maidreporites  are  flattened  so  as  to  indicate 
that  they  had  suffered  external  compression ;  but  the  hardi* 
ness  of  their  recent  encasement  previous  to  any  thing  like 
petrifaction,  precludes  that  supposition.  A  few  rare  speci- 
mens are  composed  of  transparent  sparry  limestone,  and 
some  have  figures  which  the  imagination  easily  construes 


Parkins(m  en  Petrifaciu>n$»  567 

into  the  horns  of  goats  and  other  animals,  the  remains  of 
fungi  and  plants  of  that  sort*  These  circumstances  render 
a  scientific  arrangement  of  them  a  work  of  great  difficulty, 
as  the  labours  of  their  minute  architects  seem  at  times  to 
have  been  modelled  by  whim  and  caprice^  more  than  by  any 
instmctive  or  circumstantial  plan  of  operations.  We  can* 
not,  however,  judge  accurately  of  this,  on  account  of  our 
deficient  knowledge  of  the  circumstances  which  might  expe- 
dite or  retard  their  work,  and  make  them  change  their 
vertical  direction  to  a  sloping  or  a  horizontal  one.  When 
we  consider  the  singular  wavings  and  convolutions  of  the 
starry  tubes  in  the  chain-coral  and  in  the  brain-stone,  we 
shall  not  be  surprised  at  the  near  resemblance  which  ano- 
ther species  has  to  a  honey-comb ;  an  appearance  which  has 
given  rise  to  the  descriptions  we  find  in  the  older  authors,  of 
petrified  honey-combs.  In  a  specimen  of  this  kind  from 
Mendit,  Mr  Parkinson  found  it  completely  converted  into 
calcareous  spar.  Not  the  least  remarkable  of  these  madre- 
porites,  is  that  found  in  Wales,  with  columnar  tubuli,  hav- 
ing five,  six,  or  seven  angles,  and  exhibiting  a  fine  miniature 
representation  of  ihe  colunmar  basalt  ot  Stafia  and  the 
Giant's  Causeway,  when  viewed  in  an  upright  position ;  but, 
*  when  a  transverse  section  is  made  and  polished,  the  tops  of 
those  columns  appear  like  the  webs  of  the  field 'spider,  being 
striated  like  the  threads  of  those  webs,  both  in  radii  and  con- 
centric circles. 

But  none  of  these  ^  medals  of  a  former  world,'  as  Berg- 
man happily  designates  fossil  remains,  are  nearly  so  singular 
and  extraordinary  as  those  which  have  been  called  Encri- 
nites  and  Pentacrinites,  upon  the  history  of  which,  Mr  Mil- 
ler has  recently  published  a  scientific  and  splendid  work. 
In  these  animals,  nature  seems  to  have  concentrated  so  many 
,  wonders,  that  we  are  compelled  to  gaze  on  them  with  ad- 
miration, while  the  mind  is  overpowered  on  contemplating 
the  diversified  forms  which  animated  life  has  assumed.  The 
trunks  and  limbs  of  these  zoophytes  are  formed  of  osseous 
pieces  whose  surfaces  of  articulation  with  one  another  are 
marked  with  the  resemblance  of  flowers  or  stars.  When 
these  bony  pieces  are  exambed  with  a  magnifier,  it  appears 
obvious,  that  their  mutual  articulation  arises  from  the  recep- 
tion of  the  striated  eminences  of  the  one,  into  corresponding 
depressions  in  the  other.  These  markings  have  been  erro- 
neously asserted  by  Rosinus,  to  continue  throughout  the  sub- 
stance of  the  tubes ;  for,  on  rubbing  them  down,  few  of  the 
markings  can  be  traced  beyond  the  surface ;  but  the  surfaces 
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often  approximate  so  near  to  each  other,  that  one  may  be 
mistaken  for  another.  The  lily  encrinile,  or  stone  lily, 
may  be  selected  in  order  to  give  a  general  idea  of  these  ex* 
traordinary  fossils. 

The  genus  to  which  the  stone  lily  belongs,  is  characteriz* 
ed  by  pentagonal,  cylindrical,  or  oval  vertebrs,  with  radi- 
ated articulating  surfaces,  composing  a  trunk  which  supports 
a  pelvis,  whence  proceed  five  arms  terminating  in  lingers 
and  numerous  tentacula.     The  lily  encrinile  has   iis  arms 
terminating  in  a  hand  with  two  fingers  furnished  with  numer- 
ous tentacula,  the  whole  folding  up  in  the  form  of  a  closed 
lily*     The  number  of  the  bones  in  this  fossil  zoophyte  al- 
most  exceed  belief.    Mr   Parkinson   enumerates   36,680; 
namely,  the  bones  of  the  pelvis,  20 ;  six  bones  in  each  of 
the  ten  arms,  60 ;  forty  in  each  of  the  twenty  fingers,  800; 
thirty  tentacula  proceeding  from  each  of  the  six  bones  in 
each  of  the  ten  arms,  1800;  thirty  tentacula  from  each  of 
the  800  bones  of  the  fingers,  24,000.     In  all  these  ossiculse, 
Rosinus  detected  foramina  or  sinuses  fitted  for  the  reception 
of  nerves  or  vessels,  and  all  of  them  are  nearly  tubular, 
through  which  perhaps  muscles  might  pass.    Be  this  as  it 
may,  the  animal  must  have  been  capable  of  a  very  varied 
motion  in  many  directions ;  and  provision  is  wisely  made  at ' 
the  articulations,  to  prevent  dislocation.    The  remains  of 
this  order  of  zoophytes  are  very  numerous  in  many  places, 
and  are  alwavs  contained  in  limestone,  but  commonly  in  a 
very  shattered  and  mutilated  state.    Besides  the  stone  lily, 
there  are  numerous  other  species,  most  of  which  are  found 
in  England.     By  far  the  best  account  of  them  is  to  be  found 
in  Miller's  Natural  History  of  the  Crinoidea,  lately  publish- 
ed.   Mr  Miller  has  given  a  new  arrangement  of  the  genera 
and  species,  part  of  which  Mr  Parkinson  has  inserted. 

Our  limits  will  not  admit  of  our  following  the  Author 
through  his  observations  on  the  higher  species  of  fossil  re- 
mains. Those  of  birds  and  insects  are  very  rare ;  fossil  fish 
arc  much  more  numerous.  Among  the  quadrupeds,  the 
sauri  (lizard  order)  are  very  frequently  occurring.  On  the 
recognized  law  laid  down  by  Geologists,  that  few  or  none 
of  the  fossil  species  have  any  recent  analogue,  it  might 
have  been  inferred,  that  no  remains  of  man  would  be  found 
petrified  or  embedded  in  rocks  or  strata.  The  bones  for- 
merly talked  of  as  those  of  giants,  are,  by  the  more  accurate 
researches  of  modern  anatomy,  found  to  belong  to  the 
mammoth,  the  rhinoceros,  the  elephant,  &c.  of  the  antedilu- 
vian world. 
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There  are  only  two  genuine  human  fossils  at  present 
known  to  exist,  both  from  the  Island  of  Guadaloupe.  The 
one  is  in  the  British  Museum,  and  is  thought  to  be  that  of  a 
female.  The  other  has  been  received  at  Paris  within  the 
last  few  months.  At  the  Peace,  M.  Donzelot,  the  Gover- 
nor, was  directed  by  the  French  Minister  of  the  Marine  to 
send  this  interesting  fossil,  which  is,  according  to  the  descrip- 
tion of  Cuvier,  more  perfect  than  the  one  in  the  British  Mu- 
seum. It  wants  the  cranium,  but  the  greater  part  of  the 
upper  jaw,  with  some  teeth,  is  preserved.  The  rest  of  the 
skeleton  b  in  a  bent  position, — almost  that  of  a  semi-circle* 
It  was  Quite  hidden  in  the  calcareous  stone ;  but  the  bones  had 
suffered  no  change,  possessing  their  gelatinous  animal  mat- 
ter and  their  inflammability.  The  stone  contains  besides, 
well  preserved  specimens  of  both  sea  and  land  shells  still 
common  in  the  island,  a  fact  which  proves  that  the  skeleton 
is  recent. 

The  fossil  bones  found  in  caverns,  form  a  distinct  class  of 
phenomena.  The  discovery  of  a  den  of  hyenas  at  Kirk- 
dale  near  Kirby  Moorside  m  Yorkshire,  in  the  summer  of 
1821,  has  given  rise  to  a  controversy  between  Professor 
Buckland  and  Mr  Penn,  to  which  we  Aall  probably  have 
occasion  to  advert  in  a  future  Number.  The  present  work 
keeps  clear  of  theoretic  speculation,  the  Author's  object  be- 
ing to  furnish  a  useful  vade-mecum  for  the  student  who  is 
desirous  of  being  able  to  detect  the  specific  character  of  fos- 
sil substances,  and  to  arrange  them  under  their  appropriate 
genera.  Mr  Parkinson  concludes  his  interesting  little  work 
with  the  following  most  appropriate  and  pious  reflections : 

^  We  cannot  quit  these  monuments  of  former  worlds  without 
alluding  to  the  incontrovei:tible  evidence  they  present,  of  the 
exercise  of  Almighty  Power  and  of  the  perpetual  influence  of 
a  Divine  Providence.  The  world  is  seen,  in  its  formation  and 
continuance,  constantly  under  the  Providence  of  Almighty  God, 
without  whose  knowledge  not  one  sparrow  falls  to  the  ground. 

^  Under  these  impressions,  we  view  the  results  of  these  seve- 
ral changes  and  creations  as  manifesting  the  prescience,  the 
power,  and  the  benevolence  of  our  great  Creator.  The  gene- 
ral form  of  the  earth's  surface,  varied  by  the  distribution  of  hills 
and  valleys,  and  of  land  and  water ;  the  prodigious  accumula- 
tions of  coal  derived  from  the  vegetables  of  a  former  creation, 
with  the  accompanying  slates  and  schists ;  the  useful,  durable, 
and  often  beautiful,  encrinital  and  shelly  limestones ;  the  im- 
mense formations  of  chalk  and  flint,  and  the  various  series  of 
clays :  all  demonstrate  a  careful  provision  for  the  wants  of  man. 
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The  several  breaks  and  faults  in  the  stratified  masses,  and  the 
▼arious  inclinations  of  the  strata,  as  well  as  the  vast  abraptiond 
by  which  these  several  substances  are  brought  to  the  hand  of 
man,  may  be  regarded  as  most  beneficent  provisions  resulting 
from  catastrophes  too  vast  and  tremendous  for  human  intellect 
to  comprehend. 

'  From  these  several  creations,  it  appears  that  beings  have 
proceeded,  gradually  increasing  in  superiority,  from  testaceous 
animals  to  reptiles,  marine  and  fresh  water  amphibia,  quadru- 
peds, and  lastly  to  man,  who,  in  his  turn,  is  destined,  with  the 
earth  he  inhabits,  to  pass  away,  and  be  succeeded  by  a  new  hea* 
ven  and  a  new  earth.' 


Art.  LXIX. — Account  of  the  Hybernation  of  the  Snail  {Coch" 
lea  Pomatia)  and  of  some  other  circumstances  connected  with 
the  Physiology  of  that  animaL  Translated  and  abridged 
from  ^^  Memoire  Physiologiquc  sur  le  Colimac<Mi,  par  B* 
Gaspard,  M.  D.''*  {Magendie  Journal  de  Physiology  £x- 
perimental  and  Pathologique.)    [J.  W.] 

Several  ancient  writers  among  whom  are  Aristotle,  Dios- 
corides,  and  Pliny  have  spoken  of  the  state  of  torpor  in 
which  snails  pass  the  winter,  but  did  not  appear  lo  enter- 
tain very  exact  ideas  of  the  nature  of  that  state.  In  our 
own  times  those  naturalists,  who  have  given  the  history  of 
these  animals,  have  been  hardlj  more  precise  or  explicit. 

It  is  the  object  of  the  following  paper,  to  state  such  facts 
and  observations,  the  result  of  the  personal  experience  of  M. 
Gaspard,  as  will  contribute  to  supply  this  deficiency  in  the 
natural  history  of  the  animal. 

In  temperate  climates  at  the  commencement  of  the  cold 
weather  m  autumn,  that  is,  about  the  beginning  of  October,  a 
little  earlier  in  mountainous  districts,  but  a  litde  later  in  the 
plains,  snails  begin  to  grow  indolent,  sluggish  and  inactive  ; 
they  cease  to  move  about,  lose  theur  appetite,  and  gather 
together  into  little  companies,  around  hillocks  and  ditches, 
among  bushes,  and  near  hedges.  After  ceasing  for  a  day 
or  two  to  take  any  nourishment,  and  evacuating  completely 
the  intestinal  canal,  they  conceal  themselves  under  the  moss 
or  dried  leaves  and  grass.  Each  individual  then  digs  in  the 
earth  a  convenient  cavity,  in  which  it  places  itself  in  such  a 
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manner,  that  the  aperture  of  its  shell  shall  be  directed  up- 
wards. It  then  completely  retires  into  the  interior  of  its 
habitation,  and  proceeds  to  fabricate  from  its  tenacious 
slime,  a  soft  silky  membrane,  which  is  stretched  across  the 
external  opening  of  the  shell,  and  thus  secludes  the  animal 
entirely  from  the  influence  of  external  objects.  On  the  in- 
ternal surface  of  this  membrane  is  next  deposited  a  white 
liquid,  which  immediately  hardens  like  plaster  of  Paris,  and 
forms  a  solid  barrier  of  the  thickness  of  half  a  line ;  this  is 
again  lined  on  the  inside  by  a  silky  membrane  stronger  than 
the  first.  The  snail  then  retreats  farther  into  its  shell,  by 
throwing  out  a  portion  of  the  air  which  it  yet  retains  in  its 
pulmonary  organs,  and  makes  a  second  partition,  which  is 
however,  wholly  of  a  membraneous  structure.  It  goes  on 
thus  retreating  farther  and  farther,  making  at  each  remove 
a  new  and  distinct  partition,  so  that  in  some  instances  it  has 
been  found  that  no  less  than  six  of  these  successive  partitions 
have  been  constructed. 

These  phenomena  were  observed  to  take  place  in  a  very 
large  number  of  subjects  preserved  and  confined  for  that 
particular  purpose ;  and  the  course  taken  by  the  animal,  af- 
ter its  complete  seclusion  was  ascertained  by  opening  and 
examining  a  great  many  individuals  in  the  successive  stages 
of  their  labors.  The  whole  process  occupies  in  each  snail, 
about  two  or  three  days ;  but  they  do  not  all  complete  it,  till 
the  beginning  of  November.  After  this  time  they  are  no 
longer  to  be  found  abroad,  except  a  few  which  are  pre- 
vented from  hybernating  in  consequence  of  weakness  or  sick- 
ness, and  are  consequently  killed  by  the  earliest  frosts. 
The  depth  at  which  they  bury  themselves  in  the  earth  de- 
pends upon  the  deCTee  of  facility  with  which  the  soil  may 
be  penetrated.  They  generally  are  found  collected  toge- 
ther by  the  side  of  or  upon  one  another,  as  is  the  case  with 
frogs,  serpents,  vipers,  leeches,  &c.  If  from  any  accident, 
the  orifice  of  the  shell  is  not  placed  exactly  horizontally,  it 
often  happens  that  the  calcareous  liquid,  before  hardening, 
flows  toward  the  part  which  is  lowest  and  forms  an  irregu- 
lar and  imperfect  operculum.  It  appears  also  to  be  the  fact, 
that  the  interior  membranous  partitions  are  more  numerous 
at  the  end,  than  at  the  beginning  of  winter,  and  more  numer- 
ous also  in  mountaiflous  than  in  plain  countries. 

In  this  state  of  torpor  the  snail  generallv  passes  six  months, 
and  does  not,  if  left  to  itself,  quit  its  habitation  until  the 
spring  is  somewhat  advanced.  If  however  it  is  disturbed 
and  exposed  to  a  certain  degree  of  moisture,  the  influence  of 
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which  on  its  system  wQl  be  hereafter  pointed  out,  it  issues 
from  its  shell  and  moves  about  from  place  to  place.  If  ex- 
posed to  a  temperature  of  from  58^  to  65°  F.  and  supplied 
with  food,  it  eats,  recovers  its  colour  and  freshness,  but  in 
about  eight  days  returns  to  the  torpid  state,  after  taking  the 
measures  of  security  which  have  already  been  described.  If 
the  temperature  is  lower,  as  from  50**  to  55%  it  eats  little,  and 
after  some  time  retires  into  its  hole  in  the  earth ;  but  the  bar- 
rier which  it  provides  at  the  entrance  of  its  shell  is  thin, 
flexible,  and  containing  but  little  calcareous  matter.  At  still 
lower  temperatures  no  food  is  taken,  there  is  scarce  -any  mo- 
tion. The  animal  is  incapable  of  digging  itself  a  hole,  and 
either  protects  itself  hj  a  very  thin  and  imperfect  cover- 
ing from  the  air,  or  perishes  by  the  first  cold  weather. 

The  external  calcareous  operculum  of  the  snail  appears 
upon  examination  to  be  composed  of  the  carbonate  of  Ikne* 
The  secreting  organ  by  which  this  substance  is  prepared 
is  the  collar,  (collier  or  fraise)  the  same  to  which  is  owing  the 
calcareous  covering  of  the  whole  animal.  That  the  carbo- 
nate of  lime  is  contained  in  the  vessels  of  this  organ  is 
shewn  by  the  fact  that  if  it  be  touched  by  a  foreign  sub- 
stance, there  exudes  immediately  at  the  point  of  contact, 
this  chalky  liquid  mixed  with  slime,  and  if  the  whole  organ 
be  cut  off  and  immersed  in  an  acid,  an  effervescence  imme- 
diately takes  place. 

The  final  cause  of  torpidity  in  the  snail,  is  doubtless  the 
same  as  in  all  other  torpid  animals,  to  enable  them  to  sur- 
vive that  portion  of  the  year,  in  which  from  the  degree  of 
cold,  the  state  of  vegetation,  &c.  they  would  be  cut  off  from 
their  ordinary  pursuits  and  sustenance,  and  of  course  could 
not  continue  to  exist,  were  it  not  for  some  such  provision. 
The  particular  time  at  which  this  state  of  torpidity  com- 
mences does  not  however  appear  to  be  wholly  dependent 
upon  the  access  of  cold  weatner,  although  the  temperature 
of  the  air  is  one  of  the  principal  exciting  causes.  By  keep-  * 
ing  a  number  of  these  animals  during  the  winter  at  a  pretty 
high  temperature,  M.  Gaspard  succeeded  in  preventing  a 

Eart  of  them  from  entering  into  the  lethargic  state  at  all,  and 
y  continuing  the  experiment  upon  the  same  individuals,  one 
was  made  to  pass  without  it  through  the^ third  winter.  But, 
notwithstanding  this  •  high  temperature,*  many  of  the  sub- 
jects of  these  experiments  went  into  their  state  of  torpidity 
at  the  same  time,  and  with  exactly  the  same  precautions  as 
if  they  had  been  expolsed  to  the  severity  of  the  external  air, 
and  became  lethargioi  where  the  thermometer  was  at  76% 
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just  as  they  would  have  done  where  it  was  at  40^  It 
appeared  also  that  by  exposing  them  to  a  degree  of  artificial 
or  natural  cold  almost  down  to  the  freezing  point,  at  any 
other  season,  but  that  at  which  they  usually  became  torpid, 
this  state  could  not  generally  be  produced,  and  that  even 
by  confining  them  during  summer  in  grottos  and  cellars 
where  the  temperature  was  steadily  as  low  as  50®,  they  did 
not  shut  themselves  up  as  in  autumn ;  a  few  only,  at  most, 
protecting  themselves  from  the  cold  air  by  a  calcareo-mem- 
oranous  barrier,  without  burying  themselves  at  all  inthe 
earth.  It  may  be  concluded  then,  that  in  all  probability  a 
concurrence  of  other  circumstances  besides  the  accession  of 
cold  is  necessary  to  the  production  of  this  effect ;  what  these 
are  cannot  exactly  pernaps  be  pointed  out,  but  from  the 
wasting  away  and  final  death  of  those  animals  which  had 
been  prevented  from  entering  at  all  into  the  torpid  state  for 
one,  two  or  three  winters,  it  seems  probable  that  this  annual 
seclusion  is  constitutional  and  in  some  way,  necessary  to 
their  health  and  economy. 

During  the  whole  period  of  hybernation,  the  animal  pow- 
ers of  the  snail  are  entirely  suspended,  with  the  exception  of 
a  slight  muscular  irritability,  which  may  be  detected  upon 
touching  the  collar  after  the  operculum  has  been  removed. 
As  no  food  is  taken,  digestion  must  necessarily  cease.  Upon 
dissection  the  stomach  is  found  empty,  and  tne  intestinal  ca- 
nal filled  with  a  thick  brown  liquid,  but  destitute  of  fsces. 
The  circulation  also  appears  to  be  suspended.  The  heart, 
immediately  after  hybernation  begins,  may  be  seen  to  beat 
distinctly,  but  with  less  force  than  in  summer;  as  the  cold 
advances  this  action  ceases  entirely ;  a  gentle  heat  restores 
it,  but  on  the  re-application  of.  cold  it  again  ceases. 

It  has  been  supposed  that  snails,  in  their  torpid  state, 
breathe  by  means  of  an  aperture  existing  in  their  shell, 
or  that  the  air  obtains  admission  through  tne  pores  of  the 
operculum.  But  M.  Gaspard  preserved  snails  for  three 
months  under  water  at  the  temperature  of  40*  to  45%  and 
found  them  alive  in  the  spring  and  ready  to  enter  upon  the 
functions  of  life  with  their  usual  vigour.  The* same  was  the 
case  with  those  which  were  kept  immersed  through  the  whole 
winter  in  mercury  or  in  oil ;  those  which  were  buried  under 
fat  or  surrounded  with  it ;  and  those  also  from  whom  the  air 
contained  within  the  operculum  had  been  taken  and  col- 
lected under  water ;  the  air  collected  in  this  manner  retained 
its  properties  sufficiently  to  support  combustion,  and  of 
course  could  not  have  been  respired.    It  follows  then  that 
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these  animals  are  capable  of  passing  at  least  six  months 
in  the  year  without  respiration. 

In  their  animal  heat  and  the  degree  of  power  which  they 
possess,  of  resisting  the  influence  of  external  heat  or  cold, 
snails  do  not  differ  essentially  from  other  animals  with  cold 
blood.  Their  temperature  is  seldom  above  that  of  the  me- 
dium  in  which  they  reside,  and  they  are  frozen,  at  a  few  de- 
grees below  the  freezing  point,  nearly  as  soon  as  any  other 
albuminous  or  gelatinous  substance.  When  protected,  bow- 
er, by  their  operculum,  and  slightly  buried  in  the  earth, 
they  resist  the  utmost  extremity  of  the  winter.  But  this 
power  of  resistance,  in  the  opinion  of  M.  Gaspard,  is  owing 
entirely  to  the  advantage  thejr  take  of  the  laws  regulating 
the  transmission  of  caloric,  in  constructing  their  barriers 
Against  the  cold,  and  not  to  their  vital  power  of  resistance. 
During  their  torpid  state  if  exposed  to  a  cold  of  1 5**  they 
freeze ;  upon  thawing  are  reanimated,  but  afterwards  waste 
away  and  die ;  at  12^  and  at  10^  death  is  complete  and  irre- 
coverable. But  although  this  is  the  fact  when  they  are 
made  the  subjects  of  experiment,  yet  many  do  really  survive 
exposure  to  much  lower  degrees  of  cold  in  severe  winters, 
and  in  their  natural  "residences. 

Exposed  to  a  temperature  of  98^  snails  are  disturbed  and 
issue  from  their  shells  with  demonstrations  of  considerable 
uneasiness.  If  the  heat  be  increased  they  give  signs  of 
great  suffering,  draw  in  their  tentacula  and  retreat  into  their 
shells,  which  they  soon  leave  again,  and  so  alternately.  At 
120**  they  become  incapable  of  all  motion,  their  tentacula  are 
hardened  as  if  coagulated  by  the  heat ;  they  appear  entire- 
ly dead :  If  the  temperature  be  then  slowly  reduced,  they 
exhibit  some  signs  of  reanimation,  are  gradually  restored 
to  life  and  do  not  appear  to  suffer  essentially  afterwards. 
After  exposure  to  124  and  126  degrees  of  heat,  death  is 
complete. 

The  functions  of  secretion,  nutrition,  and  absorption,  ap- 
pear all  of  them  to  be  suspended  during  the  hybernation  of 
the  snail ;  so  that  during  five,  and  in  some  climates,  even  nine 
months  of  the  year,  this  animal  lives'  without  motion,  heat, 
food,  air  or  circulation ;  in  a  word,  without  the  exercise  of 
either  the  animal,  organic  or  generative  functions.  In  what 
then  does  its  life  consist,  if  life  it  can  be  called  ?  It  resem- 
bles that  of  a  germ  before  fecundation,  of  a  seed  before  it 
sprouts,  of  an  egg  before  incubation,  &c.  It  is  rather  a 
capacity  for  life,  than  life  itself ;  a  capacity  which  is  called 
into  actual  exercise  by  the  mild  temperature  of  spring. 
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The  manner  in  which  the  animal  extricates  itself  from  its 
confinement  has  nothing  peculiar.  It  simply  with  its  mus* 
cular  foot,  breaks  through  the  different  successive  barriers 
till  it  arrives  at  the  external  air  which  it  respires,  and  imme- 
diately moves  about  in  quest  of  food.  The  warmth  of  the 
returning  spring  has  undoubtedly  much  influence  in  rousing 
it  from  the  state  of  torpidity,  but  still  it  is  not  the  only 
circumstance  which  contributes  to  this  end.  Snails  which 
are  exposed  to  a  temperature  of  70®  80°  or  100%  whether 
it  be  in  November,  January  or  April,  will  not  revive,  unless 
the  heat  be  accompanied  by  moisture  ;  whilst  if  the  same 
animals,  in  either  of  these  months,  be  placed  under  water, 
or  exposed  tp  rain,  at  the  temperature  of  56**,  they  revive 
and  come  out  of  their  shells.  The  influence  of  moisture  is 
so  great,  that  if  one  animal  be  exposed  to  a  fall  of  rain,  an3 
another  very  near  it,  be  protected  by  some  covering,  the  first 
will  revive  immediately,  but  the  second  not  for  a  long  time. 
And  in  a  room  where  a  large  number  of  snails  were  kept,  it 
was  sufScient,  to  open  the  windows  during  a  shower,  a  fog, 
or  a  south  wind,  to  bring  out  those  of  them  which  were  ex- 
posed ;  whilst  those  protected  in  any  way  from  the  influence 
of  these  circumstances,  remained  un;affected. 

Considering  a  certain  degree  of  heat  and  moisture  and  the 
season  itself  as  combined  together  in  exciting  these  animals  to 
revive  from  their  hybernation,  M.  Gaspard  made  some  experi- 
ments to  ascertain  by  what  means  they  could  be  prevented  for 
the  longest  time  from  this  revival.  By  putting  them  away  in 
a  cellar  or  in  the  most  remote  part  of  a  cave,  he  succeeded  in 
retarding  it  from  15  to  25  days;  but  when  they  were  con- 
fined in  bottles  perfectly  dry  and  well  stopped,  covered  with 
fat,  or  immersed  in  oil  or  mercury,  so  as  to  exclude  them 
entirely  from  the  access  of  moisture,  they  emerged  at  the 
usual  time,  or  even  a  little  sooner.  What  was  a  little  sur- 
prising, those  which  were  placed  in  a  dry  heat  of  82®  con- 
tinued, some  till  June,  some  till  July,  one  till  the  10th  of 
August  and  one  till  the  1st  of  October,  before  leaving  their 
shdl ;  so  that  at  this  temperature,  if  great  dryness  be  pre- 
served, snails  may  be  kept  for  some  months  or  even  a  whole 
year  in  their  torpid  state.  Not  that  they  continue  the  whole 
of  this  time  without  performing  any  of  the  functions  of  life ; 
M.  Gaspard  is  of  opinion  that  during  the  warmer  months,  a 
low  degree  of  action  is  going  on  in  the  system. 

During  the  dry  parts  of  the  summer  months  snails  fre- 

auently  enter  into  a  partial  state  of  torpidity  to  preserve 
lemselves  from  the  bad  effects  of  the  aryness  of  the  air. 
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Tbey  attach  themselves  to  some  neighbouring  substances,  a 
stone,  tree,  &c.,  by  means  of  a  circular  silky  band,  sur- 
rounding the  opening  in  its  shell,  which  completely  excludes 
the  external  air  with  the  exception  of  a  small  onening  just 
opposite  the  orifice  of  the  trachea.  In  this  state  tney  remain 
till  a  fall  of  rain,  when  they  immediately  set  themselves  free ; 
the  same  effect  is  produced  if  they  be  only  sprinkled  with 
water ;  and  if  the  soil  be  not  very  dry,  as  in  a  meadow,  or  if 
there  be  heavy  dews  at  nicht,  they  release  themselves  at 
ni^ht  and  keep  confined  only  during  the  day.  But  during 
this  temporary  seclusion  the  functions  of .  li^  are  not  sus- 
pended as  in  winter.  It  is  proved  that  respiration,  circula- 
tion and  nutrition,  all  proceed  nearly  as  in  the  natural 
state. 

The  blood  of  the  snail  is  worthy  of  some  litde  notice*  It 
is  contained  not  only  in  the  proper  circulating  vessels,  but 
when  the  animal  is  moving,  it  is  also  poured  out  into  the 
cavity  containing  the  digestive  and  genital  organs  which  ac- 
tually are  bathed  in  this  fluid.  When  the  animal  is  at  rest, 
this  phenomenon  is  no  longer  to  be  observed.  The  blood  is 
abundant  in  snails,  tolerably  thick,  but  not  viscous,  of  a 
nauseous  odour,  and  a  taste  slightly  saline.  It  is  of  a  fine 
blue  colour,  which  is  not  altered  by  difference  of  food,  bv 
aspbyxia,  or  by  hybernation.  It  is  heavier  than  water,  ft 
is  not  coaeulame  like  the  blood  of  vertebral  animals,  upon 
exposure,  but  it  separates  into  two  distinct  liquids,  one  blue, 
which  rises  to  the  top,  the  other  colourless  or  opaque  which 
sinks  to  the  bottom  of  the  vessel.  It  is  unaffected  by  the 
muriate  of  barytes  or  by  alcohol  at  96®;  is  simply  disco- 
loured by  potass,  vineear  and  the  weaker  acids ;  the  acetate 
of  lead,  the  nitrates  of  silver  and  mercury  thix>w  down  thick 
and  abundant  precipitates;  whilst  boiling  water  and  the 
nitric  and  sulphuric  acids  coagulate  it  like  albumen. 

It  was  the  opinion  of  Swammerdam,  that  each  of  the  two 
projecting  horns  of  the  snail  had  at  its  extremity  a  proper 
eye,  composed  of  an  aqueous  crystalline  and  a  virtreous  hu- 
mour, witli  an  optic  nerve,  &c.,  and  in  this  opinion  he  has 
been  ToUowed  by  many  distingubhed  naturalists.  M.  Gas- 
pard,  on  the  contrary,  is  convinced  that  the  snail  is  com- 
pletely blind,  wholly  msensible  to  sight,  and  moving  equally 
well  in  the  night,  as  in  the  day.  He  has  found  that  it  does 
not  perceive  obstacles  placed  in  its  way,  nor  t^ke  measures 
to  avoid  them  until  it  has  actually  touched  them  with  its 
horns ;  and  that  those  which  have  been  deprived  of  these 
organs  find  their  way  as  readily  and  safely  as  those  which 
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retain  them.  He  concludes  that  these  horns  or  tentacula 
are  only  the  organs  of  a  very  delicate  sense  of  touch,  en- 
dowed with  an  exquisite:  sensibility  to  heat,  dryness  and 
moisture,  to  the  slightest  jar,  or  to  the  least  a^tation  of  the 
air ;  that  they  are  of  the  same  use  to  the  snail,  that  a  cane 
is  to  the  blind  man,  in  feeling  his  w  ay. 

These  animals  appear  also  to  be  deaf  as  well  as  blind. 
They  are  found  totally  insensible  to  the  most  acute  and  hid- 
den sounds,  giving  no  demonstration  that  they  perceive  them. 
But  they  are  very  sensible  to  concussions  communicated 
through  the  medium  of  the  ground,  whether  accompanied  by 
sound  or  not ;  in  the  same  way  that  deaf  persons  are  some- 
times able  to  distinguish  sounds  by  means  of  the  vibrations 
communicated  to  the  whole  body. 

It  has  been  supposed  that  snails  are  possessed  of  the 
sense  of  smell;  and  that  they  are  directed  towards  the^ 
food  which  is  grateful  to  them,  by  means  of  this  sense. 
M.  Gaspard  has  been  able  to  detect  no  proof  of  its  exis- 
tence, thinks  that  it  does  not  exist,  and  that  the  sense  of 
tasting  and  feeling  are  the  only  ones  which  they  possess. 

M.  Gaspard  has  repeated  tne  experiments  of  opallanzani 
instituted  to  determme  the  power  of  regeneration  possessed 
by  these  animals.  In  some  instances  both  the  head  and  ten- 
tacula were  removed ;  much  blood  was  lost  and  the  ani- 
mals retreated  immediately  into  their  shell  where  they 
remained  shut  up  for  a  month.  At  the  end  of  this  period, 
they  came  out  •  again,  presenting  a  well  cicatrized  wound, 
moving  about  as  usual,  and  whh  as  much  accuracy  and  ap- 
pearing as  sensible  to  the  least  touch  and  to  a  simple  con- 
cussion of  the  earth,  as  before.  At  the  end  of  about  two 
months  and  a  half,  one  or  two  fleshy  tubercles,  transparent 
and  truly  regenerated,  appeared  upon  the  cicatrix,  and  gra- 
dually approached  to  the  form  and  functions  of  the  tentacu- 
la, but  without  the  black  spot  in  the  extremity  usually  sup- 
posed to  be  the  eye.  Finally,  however,  all  these  animals 
died  in  about  six  months,  having  gradually  pined  and  wasted 
away,  and  without  any  attempt  at  going  through  the  prepa- 
rations necessary  to  their  hybernation. 

A  snail  which  had  suffered  the  loss  of  merely  its  two  ten- 
tacula, exhibited  at  the  end  of  two  months  a  tender  fleshy 
tpbercle  at  each  of  the  wounds,  which  however,  had  increas- 
ed in  size  but  little  when  the  animal  went  into  winter  quar- 
ters. During  its  hybernation,  no  progress  was  made,  but 
during  the  next  season  the  new  organs  had  acquired  nearly 
the  length  of  the  old,  but  were  slender,  fusiform,  transparent 

73 


578  AuoufU  of  the  effect  of  the  pressure 

and  without  tlje  blaok  point  at  the  extremity.'  The  acciden- 
tal destruction  of  this^rfhnal  prevented  the  observation  of 
the  further  development  of  its  regenerated  organs. 


Art.  LXX. — Account  of  somt  experiments^  made  for  the  pur- 
pose of  determining  the  effect  of  great  compression,  in  a  fluid 
medium^  on  different  substances.     By  D.  Treadwell* 

These  experiments  were  made  by  placing  the  subjects  of 
them  in  the  cylinder  of  an  Hydrostatic  Press.  The 
amount  of  the  force  applied,  was  pretty  accurately  deter- 
mined. They  were  as  follows.  1.  A  piece  of  dry  birch, 
weighing  47  grs.  was  subjected  to  the  pressure  of  water,  on 
all  sides,  equal  to  2,000  pounds  on  each  inch  of  its  super- 
fices.  It  was  found  after  one  minute  to  have  gained  40  ers. 
in  weight  and  its  specific  gravity  to  exceed  considerably 
that  of  water.  This  pressure  is  about  equal  to  that  of  the 
ocean  at  the  depth  of  4,500  feet.  2.  A  piece  of  the  heart 
of  maple,  perfectly  green,  containing  about  25  cubic  inches 
and  weighmg  13  oz.  having  been  previously  soaked  for  30 
hours,  was  subjected  to  the  pressure  of  600  pounds  per  inch 
for  2  minutes.  It  gained  in  weight  1^  oz.  This  weight  of 
water  must  have  a  volume  equal  to  f  tb  of  the  volume  of  the 
wood.  In  the  next  experiment  several  different  substances 
were  placed  into  the  cylinder  together.  These  were  a 
mackerel,  weighing  4416  grs. ;  a  piece  of  the  tooth  of  hip- 
popotamus weighing  460  grs. ;  a  lemon  weighing  1320  grs.; 
an  egg,  weighing  798  grs. ;  and  3  pieces  of  cork  weighing 
147  grs.  The  pressure  applied  was  about  4,000  pounds  per 
inch,  equal  to  the  pressure  of  a  column  of  water  9,000  feet 
high,  and  it  was  continued  about  5  minutes,  when  the 
different  substances  were  taken  out  and  weighed.  The 
mackerel  was  found  to  have  lost  40  grains ;  the  piece  of 
sea  horse  tooth  had  gained  3  grs.,  the  lemon  16  grs.  and 
the  corks  40  grs.  The  egg  was  broken,  somewhat  contrary 
to  expectation,  as  I  thought  it  not  unlikely  that  the  water 
would  have  forced  its  way  through  the  shell  fast  enough  to 
have  equalized  the  pressure.     It  is  somewhat  difficult  to 
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account  satisfactorily,  for  the  diminution  of  the  weight  of 
the  mackerel.  It  was  not-  very  consiclerable,  compared  with 
the  whole  weight,  and  mlgjfii  ha^e  been  owing  to  some  acci- 
dental circumstance. 

I  attempted  to  ascertain  with  another  apparatus  whether 
solid  animal  matter  is  more  compressible  than  water. 
Some  small  pieces  of  muscular  flesh  and  of  fish  were 
fixed  by  small  brass  pins  to  globules  of  tallow,  so  that 
the  whole  had  a  specific  gravity  exactly  equal  to  that 
of  water.  They  were  then  subjected  to  a  pressure  in  a 
glass  tube,  filled  with  water,  by  means  of  a  piston.  The 
pressure  was  equal  to  about  200  pounds  per  inch ;  but  they 
were  condensed  so  equally  with  the  surrounding  water  that 
they  did  not  sensibly  rise  or  fall  in  the  tube. 

There  is  a  subject  intimately  connected  with  the  pre- 
ceding experiments,  which  does  not  appear  to  have  excited 
the  notice  of  the  curious,  to  the  extent  which  its  extraordi- 
nary character  merits.  This  is,  the  great  pressure  which 
fishes  and  the  cetaceous  animals  sustain  in  their  ordinary 
way  of  life.  A  pressure  always  changing  in  degree ;  as 
when  the  animal  approaches  near  the  surface  of  the  water, 
it  is  almost  wholly  removed,  and  again,  on  its  suddenly  de«> 
scending  to  the  bottom,  enormously  increased*.  This,  taken 
in  connexion  with  the  effect  produced  on  man,  and  probably 
all  land  animals,  by  the  slight  variation  of  the  pressure 
which  he  usually  sustains,  as  on  ascending  mountains  or  d^ 
scending  in  a  diviiig  bell,  renders  still  more  striking  the 
power  which  enables  fishes  to  support  the  weight  of  the 
oceant. 


*  There  are  tome  species  of  fishes  which  cannot  pass  from  shaUow  to 
deep  situations  very  rapidly,  owing  to  the  strocture  of  their  air  bag  or 
somid.  Biot  in  a  memoir  ^^  Sur  m  nature  dt  Vair  eontenu  dans  la  veuie 
natatoire  dtt  poUsont^^  published  in  the  Memoires  d^ArcaeU  has  spoken, 
incidentally,  of  the  effect  which  the  expansion  of  the  air  in  this  organ 
necessarily  has  on  fishes  drawn  suddenly  from  great  depths.  In  those 
species  in  Ti^ch  the  air  bag  is  a  close  sack,  as  in  the  cod  and  haddock, 
the  enormous  increase  in  yolume  of  the  air,  from  the  diminished  pressure, 
as  the  fish  is  made  to  approach  the  surface  of  the  water,  often  produces  a 
Iptroyersionof  the  stomach  protruding  it  from  the  mouth.  This  effect  it 
nl^^uncoipmon. 

t  Capt.  Scoresby  in  his  account  of  the  Greenland  whale  fishery  has 
mentioned  this  subject  at  some  length.  He  supposes  that  the  state  of 
exhaustion  often  exhibited  by  the  whale  on  rising  from  its  descent  after 
haying  been  struck  by  the  harpoon,  is  as  much  the  effect  of  the  great 
pressure  of  the  water,  as  of  its  efforts  to  free  itself  from  its  enemies. 
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(Continued  from  p.  491 1) 

SiNCK  the  publication  of  our  last  number,  J.  L.  Sullivan 
Esq.  has  favoured  us  with  a  description  of  a  new  mode,  of 
building  locks,  invented  by  himself.  The  following  is  Mr 
Sullivan^s  communication. 

Explanation  of  the  Principles  of  the  Composite  Lock. 

The  object  of  the  Composite  Lock,  is  to  use  wood,  as 
the  cheapest  material,  ana  yet  so  that  it  shall  be  durtAU. 
This  is  effected  by  excluding  from  the  substance  of  the 
structure,  the  catises  of  decay,  air  and  water*  The  means  of 
doing  it,  are  found  in  the  following  mechanical  and  chemical 
principles,  using  as  materiab  thin  boards,  sheathing-paper, 
pitch  and  lime. 

The  manner  of  building  affords  the  greatest  strength,  be- 
cause the  fibres  of  the  wood  cross  each  oth^  in  alternate 
layers,  transverse  and  lengthwise  ;  trenailed  very  firmly,  as 
they  are  successively  put  together ;  and  with  interm^iate 
tarred  paper :  each  succeeding  surface  bebg  payed  with 
pitch,  after  the  seams  are  caulked.  Thi^  separation  of  every 
piece  of  wood,  from  every  other,  prevents  fermentation  and 
rot  between  them ;  and  if  the  work  is  well  done,  the  struc- 
ture must  be  impervious  to  water  and  air.  Then  as  carbo- 
naceous substances  are  of  an  imperishable  nature,  this 
wooden  fabric,  by  being  penetrated  and  filled  with  tar,  must 
by  its  efficacy  remain  sound,  as  long  as  this  substance 
retains  that  property. 

The  use  of  a  small  proportion  of  lime,  among  the  pitch,  is 
to  form  a  cement,  and  neutralize  any  acid  that  may  be  in 
the  wood. 

This  method  has  some  analogy  to  the  well  known  use  of 
the  pyro-ligneous  acid,  in  preserving  provisions,  now  begin- 
ning to  be  applied  to  the  timber  in  ships.  Its  efficacy  is  at- 
tributable to  the  anticeptic  properties  of  the  components  of 
smoke  (vinegar  and  carbon.)  Smoke  differs  from  tar  jnin- 
cipally  in  being  volatile,  instead  of  being  concentrated.  But 
pitch,  which  is  a  more  concentrated  tar,  is  better  for  this 
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purpose ;  because,  besides  penetrating  the  pores  of  the  wood, 
It  forms  a  defence  of  its  surface*  One  of  the  late  improve- 
ments in  the  British  navy  (bj  Mr  Seppings)  among  others, 
is  to  inject  a  ship's  frame,  or  to  fill  the  pores  of  the  wood 
with  tar. 

The  manner  of  building  a  composite  lock  chamber  is  sim* 
ply  this  :  the  pit  being  dug,  rough  walls  will  of  course  be 
necessary  to  sustain  the  ground :  these  will  also  sustain  the 
lock  laterally,  and  its  upper  end. 

After  bolting  a  cap-piece  on  the  walls,  having  an  under 
groove.overhanging  the  space  a  few  inches,  and  after  flooring 
the  space  between  the  walls  with  a  mass  of  small  stones  for 
the  bottom  of  the  chamber  to  rest  on,  the  work  is  begun  by 
lining  the  space,  first  with  thin  oak  boards  (as  bending  more 
easily)  which  reach  from  the  under  groove  of  the  cap  on  one 
side,  down  the  wall,  across  the  bottom,  and  up  the  opposite 
wall  to  the  groove  on  the  other  side,  nailed  to  each  cap. 
The  seams  being  chmced  with  oakum  and  the  whole  sur- 
face payed,  it  is  then  covered  with  tarred  paper.  It  is  now 
ready  to  receive  the  first  lengthwise  layer  of  pine,  to  be  tre- 
nailed  or  nailed  through  the  paper  to  the  first  layer.  This 
second  course  is  next  to  be  caulked  and  payed  and  papered, 
to  receive  the  second  transverse  layer  of  oak,  which  is  co- 
vered and  completed  in  like  manner ;  and  the  fourth  course, 
or  second  lengthwise  (if  the  last)  is  finished  by  caulking  and 
graving.  The  trenails  of  the  successive  lamma  all  reach  to 
the  first  layer.  They  are  made  by  machin^y  and  com- 
pressed that  they  may  expand  and  cohere  more  firmly  after 
being  driven. 

But  if  the  lock  is  of  uncommon  depth,  which  this  method 
of  building  permits,  one  or  two  courses  more  may  be  eacpe* 
dient.  Two  locks  of  this  kind  may  be  made  to  lift  as  many 
feet  perpendicularly,  as  three  locks  on  the  old  and  usual 
plan :  thus  saving  one  third  of  the  locks  of  a  canal. 

The  outside  surface  onlv  is  exposed  to  the  air ;  but  as  it 
is  in  contact  with  stone  which  keeps  it  cool,  it  will  remain 
sound.  The  inside  surface  will  be  protected  sufficiently  by 
a  renewal  of  its  coat  of  pitch  from  time  to  time.  The  bot- 
tom being  alwnys  under  water  will  remain  sound.  The 
gate-posts  may  be  either  of  wood,  stone,  or  cast  iron.  In- 
stead of  culverts,  horizontal  pivot  gates  are  used  (as  on 
Middlesex  canal ;)  placed  above  the  upper  pair  of  lock 
gates,  which  let  the-  filling  water  descend  into  tbe  lock 
chamber, through  the  upper  floor;  the  lower  floor  being 
protected  from  wearing  by  means  of  timbers,  plank  or  stcme. 
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The  saving  in  the  first  cost  of  this  kind' of  lock*  compared 
with  cemented  walls,  is  such,  that  were  the  difference  put  at 
interest  for  the  period  of  its  duration,  it  would  amount  to 
many  times  more  than  the  expense  of  replacing  the  cham- 
ber eventually*  It  is  therefore  true  economy.  1  his  manner 
of  building  is  also  well  adapted  to  our  country  and  climate ; 
as  the  material  abounds,  and  the  frost  sometimes  heaves  the 
walls  of  locks  and  destroys  the  cohesion  of  their  cement : 
In  England  and  France  the  winters  are  too  mild  for  this 
effect. 

Thus  great  durability  is  given  to  a  wooden  structure, 
and  lockage  in  river  works  made  more  practicable,  and 
less  cosdy.  In  this  way  may  be  also  constructed  the  ooue- 
ducts  of  a  canal.  J.  L.  SULLIVAN. 

Mr  Sullivan  has  also  furnished  a  description  of  a  machme, 
invented  b^  Mr  Dearborn,  of  this  city,  as  a  substitute  for  the 
lock.  This  machine,  although  it  bears  a  strong  resemblance 
to  some  of  the  inventions  described  in  our  last,  under  the 
name  of  balance  locks,  is  yet,  we  should  think,  more  practi- 
cable than  any  of  them.  A  single  vessel,  which  Mr  Dear- 
born calls  a  transit,  is  suspended  by  chains,  running  over 
pullies,  and  counterbalanced  by  weights.  In  this  the  canal 
boat  is  moved  vertically,  from  one  level  to  the  other,  and 
such  provisions  are  made,  that  no  change  of  the  levels  from 
floods  or  drought  can  derange  the  operations. 

Having  noticed  the  principal  inventions  for  uniting  dif- 
ferent levels  or  sections  of  canals,  we  shall  proceed  with  an 
account  of  some  of  the  striking  improvements  in  the  archi- 
tecture of  these  works.  Amongst  these,  none  are  more  im- 
posing than  the  tunnels  and  aqueducts.  The  first  tunnel 
constructed  for  the  purpose  of  navigation,  was  on  the  Lan- 
guedoc  canal.  This  was  considered  the  wonder  of  its  time. 
It  was  cut  through  the  ridge  of  Malpas,  near  the  town  of 
Beziers ;  its  length  is  720  feet,  and  for  the  most  part  of  the 
way  it  is  lined  with  stone.  The  expense  of  this  work  has 
been  stated  at  13,000,000  livres.  An  enormous  sum,  con- 
sidering the  value  of  money,  and  the  resources  of  France  at 
that  period,  (1670). 

The  tunnels  connected  with  Bridgewater's  canal  were  the 
first  works  of  the  kind  undertaken  in  England,  and  they  con- 
tinue unrivalled  in  extent  and  importance.  These  tunnels 
are  said  to  be,  in  all,  more  than  18  miles  in  length ;  many 
of  them  hewn  out  of  the  solid  rock,  and  sufficiently  large  for 
the  passage  of  boats  4 J  feet  wide.     From  a  branch  which 
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passes  under  Manchester,  coals  are  taken  up,  for  the  supply 
of  that  town,  by  simple  machinery,  constructed  by  Brina- 
ley.* 


*  James  Brindley,  the  engineer  under  whose  direction  Bridge- 
water  canal  was  constructed,  and  whose  name  is  so  intimately 
connected  with  canal  improvements,  possessed  so  rare  a  genius, 
and  was  of  so  singular  a  chars^cter,  that  we  cannot  forbear  giving 
some  account  of  him.     He  was  bom  in  Derbyshire,  in  1716,  and 
his  father,  having  wasted  his  small  property  in  li^ld  sports, 
young  Brindley  was  obliged  to  labour,  almost  from  his  in^incy. 
At- the  age  of  seventeen,  he  bound  himself  apprentice  to  Mr 
Bennett,  a  millwright,  near  Macclesfield.     Here,  the  superiority 
of  his  genius  unfolded  itself,  and  long  before  the  expiration  of 
his  apprenticeship,  the  millers  placed  more]  confidence  in  his 
opinions  than  in  those  of  his  master,  and  such  was  his  devotion 
to  his  business,  that  for  the  purpose  of  obtaining  correct  infor- 
mation about  some  parts  of  a  paper-mill,  he  took  pains  to  visit 
a  mill,  at  the  distance  of  fifty  miles,  between  Saturday  evening 
and  Monday  morning ;  this  being  the  only  time  he  could  spare 
from  his  work.     After  the  expiration  of  his  apprenticeship,  he 
was  employed  on  various  works,  and  his  reputation  was  con- 
stantly increasing  in  his  little  circle,  until  he  attained  the  age  of 
forty.     It  was  at  this  period  of  his  life,  that  the  Duke  of  Bridge- 
water  required  his  assistance  for  his  projected  canal.     Here  his 
genius  found  its  proper  field,  in  planning  and  executing  that 
great  work.     He  however  accomplished  all  the  parts  of  his 
undertaking  in  a  manner,  not  only  satisfactory  to  the  Duke  of 
Bridgewater,  but  with  such  display  of  talent,  that  succeeding 
engineers  have  constantly  referred  to  his  works  as  models  for 
imitation.     The  strength  of  his  genius  is  made  the  more  appa- 
rent when  it  is  considered,  that  his  profession,  more  than  most 
others,  requires  mathematical  learning,  and  that  he  was  so 
wholly  illiterate,  that  it  is  yet  in  some  degree  disputed,  whether 
he  could,  even  resid  or  write.     When  any  great  effort  of  his 
mind  was   required,  it  was  his  custom  to  retire  to  bed,  ^here 
he  remained  until  his  task  of  invention  was  accomplished,  which 
sometimes  lasted  two  or  three  days ;    when  he  would  get  up 
and  put  his  design  at  once  into  execution.     He  kept  his  attention 
so  unrelaxingly  fixed  to  the  subject  of  his  profession,  that  having 
been  prevailed  upon  once,  when  in  London,  to  go  to  a  play,  he 
declared  afterwards,  that  he  would  never  repeat  the  experi- 
ment,  as  .the  spectacle    produced  such  a  distraction  of^  his 
thoughts,  as  to  unfit  his  mind  for  its  proper  actions.     An  answer 
of  his,  to  a  committee  of  the  House  of  Commons,  shows  strong- 
ly his  singleness  of  purpose.     Having,  at  an  examination  of 
some  points  relating  to  canals,  spoken  lightly  of  the  use  of 
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Tunnelling  can  only  be  accomplished  by  tedious  digging 
and  blasting ;  it  necessarily  goes  on  slowly,  as  no  more  room 
can  be  obtained  for  the  labourers,  than  they  burrow  for 
themselves. 

Aqueducts  for  continuing  canals  over  vallies  and  rivers, 
are  constructed  on  principles  similar  to  those  which  guide 
the  construction  of  oridges.  They  differ  little  from  the 
common  bridge,  except  in  having,  in  the  place  of  a  road,  a 
water-tight  channel,  through  which  the  canal  water  and 
boats  pass.  Aqueducts,  equally  with  bridges,  may  be  made 
an  ornament  to  the  country,  by  a  proper  architectural  ar- 
rangement. It  is  not  our  purpose,  however,  to  consider  them 
in  the  light  of  ornamental  structures,  but  simply  as  woriu 
for  continuing  the  levels  of  canals.  In  this  view,  the  mate- 
rial of  which  they  are  constructed  is  of  great  importance. 
In  Europe,  until  within  a  few  years,  stone  was  the  only  sub- 
stance considered  proper  for  these  works ;  and  the  ancient 
aqueducts,  for  supplymg  cities  with  water,  attest  forcibly  to 
the  durability  of  this  material.  Wood,  which  has  been  so 
freely  used  in  all  works  in  this  country,  has  up  to  the 
present  time  been  the  principal  article  m  our  aqueducts, 
but  its  certain  and  speedy  decay  has  shown  how  utterly 
unfit  it  is  for  this  purpose.  The  aqueducts' on  the  Middle- 
sex canal,  althousn  built  but  about  twenty  years  since,  have 
not  only  required  large  repairs,  but  we  believe,  one  of  the 
most  expensive  of  them  has  required  to  be  rebuilt. 

We  are  happy  to  see  that  a  sounder  judgment  or  richer 
means,  has  airected  the  execution  of  these  works  on  the 
great  western  canal,  and  we  may  instance  the  aqueduct 
which  conveys  that  canal  over  the  Genesee  river,  as  worthy 
of  imitation  in  other  rising  works.  This  aqueduct,  as  ap- 
pears from  an  account  by  Mr  Bates,  engineer  for  the  section 
of  the  canal  in  which  it  is  situated ;  is  about  800  feet  long, 
crossing  the  river  with,  11  arches,  most  of  which  are  of  50 
feet  chord.  The  piers  are  of  no  very  magnificent  height, 
but  are  substantially  built.  The  whole  fabric  is  of  hewn 
stone  and  sufficiently  massive  to  give  it  durability.  It  was 
built  with  the  rapidity  which  characterizes  our  countrymen 
in  all  their  undertakings :  it  having  been  completed  in  little 
more  than  one  year  from  its  commencement. 


rivers  for  navigation,  he  was  asked,  what  he  thought  rivers 
were  made  for  ?  ailer  a  moment's  hesitaticm  he  replied  ;  ^^  to 
feed  canals  with.''   Mr  Brindley  died  at  the  age  of  fifty-six  years 
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A  very  important  improvement  was  made,  in  England,  a 
few  years  since,  in  constructing  aqueducts.  We  shall  give 
the  history  of  this  invention  from  the  excellent  article, 
Jfavigation  Inland^  in  the  Edinburgh  Encyclopedia. 

"  But  about  the  year  1795,  Thomas  Telford  having  been 
entrusted  with  the  management  of  the  Shrewsbury  and 
Ellesmere  Canals,  had  his  attention  drawn  to  the  construc- 
tion of  some  large  aqueducts,  and  having  observed,  in  several 
instances,  the  masonry  of  aqueducts  where  puddle  was  em- 
ployed, to  be  cracked,  and  very  subject  to  leakage,  and 
some  parts  not  unfrequently  obliged  to  be  taken  down  and 
rebuilt,  or  tied  across  by  strong  iron  bars ;  these  circum- 
stances led  him  to  consider  of  introducing  cast-iron  work. 
This  he  did,  in  the  first  instance^upon  the  Ellesmere  Canal 
at  Chirk,  where  the  aqueduct  was  600  feet  long,  and  65  feet 
high  above  the  river ;  here  he  rejected  puddle,  built*  the 
spandrels  over  the  arches  with  longituainal  walls  only; 
across  these  walls  cast-iron  flaunched  plates  were  laid,  as  a 
bottom  to  the  canal,  and  also  on  purpose  to  bind  the  walls 
horizontally ;  these  were  well  jointed,  screwed,  and  caulked; 
the  sides  of  the  water  channel  were  built  with  stone  facings, 
and  brick  hearting  laid  in  water  lime  mortar.  By  this 
mode  the  quantity  of  masonry  was  much  reduced,  yet  the 
whole  remains  water-tight  and  substantial,  after  being  worked 
20  years. 

^^  About  the  same  time,  and  on  the  same  canal,  it  was  found 
necessary  to  cross  the  river  Dee,  at  the  bottom  of  the  cele- 
brated valley  of  Llangollen,  at  Ponlcysylte,  at  the  height  of 
126  feet  8  inches,  above  the  surface  of  the  river,  and  for 
1000  feet  in  length,  it  was  cheaper  to  aqueduct  than  em- 
bank. Here  Mr  Telford  introduced  a  still  more  decided 
deviation  from  the  usual  form,  by  building  upright  piers 
only,  and,  instead  of  masonry  arches,  putting  cast-iron  ribs 
between  them,  constructing  the  canal  part  by  cast-iron 
flaunched  plates  for  the  sides  as  well  as  the  bottom,  ancf  in 
order  to  preserve  as  much  as  possible  of  water-way,  project- 
ing the  towing  path  over  the  water  in  the  canal.  The  canal 
part  is  12  feet  m  width,  which  admits  boats  of  7  feet  beam, 
and  a  towing-path.  This  aqueduct  has  now  been  worked 
about  15  years,  and  has  answered  the  purpose  for  which  it 
was  designed;  where  the  embankment  commences,  the 
height  is  75  feet,  but  gravelly  material  being  very  con- 
venient, rendered  embanking  cheaper  than  carrying  the 
masonry  and  iron-works  any  farther. 

74 
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^  In  the  three  magnificent  aqueducts  recently  constructed 
upon  the  Edinburgh  and  Glasgow  Union  Canal,  the  modes 
of  the  two  last  mentioned  aqueducts  are  combined,  that  is  to 
say,  the  masonry  of  the  arches  and  spandrels  are  preserved, 
as  in  Chirk,  and  cast-iron  plates  for  the  bottom  and  sides,  as 
in  Pontc^sylte.  are  introduced  within  the  masonry ;  how  far  it 
was  judicioi  s  to  incur  the  expense  of  providing  two  modes  of 
security  in  the  same  structure,  appears  rather  questionable. 
In  Pontcysylte  the  upper  parts  of  the  piers  only  are  hollow, 
with  one  cross  wall  in  each ;  in  the  Union  Canal,  the  piers 
are  brought  up  hollow  with  cross-walls  from  the  foundation ; 
this  mode,  with  an  equal  quantity  of  masonry,  embraces  a 
greater  extent  of  base,  and  having  more  external  and  int^- 
nal  surface,  ensures  better  <naterials  and  workmanship/^ 

An  inquiry,  preliminary  to  every  other,  regarding  the 
pratticabiiity  of  forming  a  navigable  canal  through  any 
tract  of  country,  is,  whether  a  sufficient  quantity  of  water 
can  be  obtained  to  supply  the  elevated  sections. 

The  supply  must  be  not  only  enough  for  the  locks,  but 
for  the  waste  by  evaporation,  leaks,  and  percolation  through 
the  bottom  and  walls*  These  last  are  however,  so  inconstant, 
varying  from  the  workmanship  of  the  canal,  the  nature 
of  the  soil,  the  climate,  and  other  <;auses,  that  no  accurate 
estimate  can  be  made  of  their  amount,  which  could  serve  as 
a  rule  of  general  application.  The  accession  of  water  to 
the  canal,  from  rains,  although  it  may  in  quantity  equal  the 
evaporation  and  leakage,  must  not  be  relied  upon  as  forming 
a  compensation  to  them ;  as  in  some  seasons,  a  canal  might 
suffer  severely  from  a  long  continued  drought.  In  consider- 
ing this  subject  in  connexion  with  the  practicability  of  sup- 
plying canals  with  water  by  the  steam  engine,'  we  may 
take  as  an  example,  the  water  required  to  supply  the  Mid- 
dlesex Canal.  The  line  of  this  canal  which  runs  from  Con- 
coril  to  Charlestown,  a  distance  of  23  miles,  is  supplied  by 
the  water  which  flows  through  an  aperture  of  6  feet  by  1 
foot.  The  head  of  water  being  2 J  feet  above  the  middle  of 
the  aperture,  the  mean  velocity  of  the  stream  issuing  from 
this  aperture  is,  consequently,  9  feet  per  second,  nearly. 
This  gives  to  the  canal  3240  cubic  feet  or  2,015,000  pounds 
of  water  per  minute.  A  ^ood  steam  engine  will  raise 
40,000,000  pounds  one  foot  hi^h,  with  every  bushel  of  coals 
consumed ;  consequently  to  raise  the  above  supply  of  water 
20  feet  high,  by  the  steam  enrine,  would  require  an  expendi- 
ture of  fuel,  equal  to  1  bushel  of  coals  per  minute.  Not- 
withstanding this,  however,  there  may  be  situations  where 
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(he  advantages  of  a  canal  will  prevail  against  even  this  ex- 
pense, and  in  fact,  in  a  few*instances,  in  England,  the  sum- 
mit levels,  are  wholly  or  in  part,  supplied  with  water  raised 
from  neighbouring  fountains  by  the  steam  engine. 

We  have  not  room  to  go  into  the  subject  of  the  great 
change,  so  often  attempted,  in  the  mode  of  moving  boats  on 
canals;  we  allude  to  the  attempts  to  apply  the  steam  engine 
to  this  purpose.  It  will  be  recollected,  that  the  first  experi- 
ments, for  propelling  boats  by  the  s.team  engine,  were  made 
on  canals.  These  resulted  in  failure,  and  many  different 
plans  tested  since  have  terminated  in  the  same  way.  Indeed 
the  difficulties  of  propelling  canal  boats  by  the  steam  en- 
gine must  strike  any  one,  who  attends  to  all  the  circumstances 
connected  with  it,  as  great,  if  not  insurmountable. 


Art.  LXXII. — Account  of  the  Donation  made  1y  Count  Run^ 
ford  to  the  American  Academy  of  Arts  and  Sciences^  for  the 
eetdblishment  of  a  biennial  Premium. 

In  the  year  1796  Count  Rumford,  then  residing  in  Lon- 
don, presented  to  the  American  Academy  of  Arts  and 
Sciences,  five  thousand  dollars,  in  3  per  cent  stock,  for  the 
purpose  of  establishing  a  biennial  premium  to  be  awarded 
to  tne  author  of  the  most  important  discovery  or  most  use- 
ful improvement  on  heat  or  hght  which  should  be  made  in 
any  part  of  America.  The  following  letter  addressed  to 
the  President  of  the  Academy,  accompanied  the  donation, 
and  contains  an  account  of  the  views  of  the  liberal  donor, 
and  of  the  terms  upon  which  the  premium  was  to  be 
awarded. 

To  the  Hon.  John  Adorns^  President  of  the  American  Academy 

/Arts  and  Sciences. 
contributing  efficaciously  to  the  ad- 
vancement of  a  branch  of  science,  which  has  long  employed 
my  attention,  and  which  appears  to  me  to  be  of  the  highest 
importance  to  mankind  ;  and  wishing  at  the  same  time  to 
leave  a  lasting  testimony  of  my  respect  for  the  American 
Academy  of  Arts  and  Sciences,  I  take  the  liberty  to  request 
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that  the  Academy  would  do  me  the  honour  to  accept  of  five 
thousand  dollars,  three  per  cent  stock,  in  the  funds  of  the 
United  States  of  North  America,  which  stock  I  have  actually 
purchased,  and  which  I  beg  leave  to  transfer  to  the  Fellows 
of  the  Academy,  to  the  end  that  the  interest  of  the  same 
may  be  by  them,  and  by  their  successors,  received  from 
time  to  time,  for  ever,  and  the  amount  of  the  same  applied 
and  given,  once  every  second  year,  as  a  premium  to  the 
author  of  the  most  important  discovery,  or  useful  improve- 
ment, which  shall  be  made  and  published  by  printing,  or  in 
any  way  made  known  to  the  public,  in  any  part  of  the 
continent  of  America,  or  in  any  of  the  American  islands, 
during  the  preceding  two  years,  on  heat,  or  on  light,  the 
preference  alwaVs  being  given  to  such  discoveries  as  shall, 
m  the  opinion  of  the  Academy,  tend  most  to  promote  the 
good  of  mankind. 

With  regard  to  the  formalities  to  be  observed  by  the 
Academy  in  their  decisions  upon  the  comparative  merits  of 
those  discoveries,  which,  in  the  opinion  of  the  Academy, 
may  entitle  their  authors  to  be  considered  as  competitors 
for  this  biennial  premium,  the  Academy  will  be  pleased  to 
adopt  such  regulations,  as  they  in  their  wisdom  may  jud^ 
to  be  proper  and  necessary*  But  in  regard  to  the  form  m 
which  this  premium  is  conferred,  I  take  the  liberty  to 
request  that  it  may  always  be  given  in  two  medals,  struck 
in  the  same  dye,  the  one  of  gold,  and  the  other  of  silver, 
and  of  such  oimensions,  that  both  of  them  together  may 
be  just  equal  in  intrinsic  value,  to  the  amount  of  the  interest 
of  the  aforesaid  five  thousand  dollars  stock,  during  two 
years ;  that  is  to  say,  that  they  may  togeth^  be  of  the 
value  of  three  hundred  dollars. 

The  Academy  will  be  pleased  to  order  such  device  or  in- 
scription to  be  engraved  on  the  dye  they  shall  cause  to  be 
prepared  for  striking  these  medals,  as  they  may  judge  proper* 

If  during  any  term  of  two  years,  reckoning  from  the  last 
adjudication,  or  from  the  last  period  for  the  adjudication  of 
this  premium  by  the  Academy,  no  new  discovery  or  im- 
provement should  be  made,  in  any  part  of  America,  relative 
to  either  of  the  subjects  in  question,  (heat,  or  light,)  which 
in  the  opinion  of  the  Academy,  shall  be  of  sufficient  im- 
.  portance  to  deserve  this  premium ;  in  that  case,  it  is  my  de- 
sire that  the  premium  may  not  be  given,  but  that  the  value 
of  it  may  be  reserved,  and  being  laid  out  in  the  purchase  of 
additional  stock  in  the  American  funds,  may  be  employed  to 
augment  the  capital  of  this  premium ;  and  that  the  interest 
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of  the  sums  by  which  the  capital  may  from  time  to  time  be  so 
augmented,  may  regularly  be  given  in  money,  with  the  two 
medals,  and  as  ^n  addition  to  the  original  premium,  at  each 
succeeding  adjudication  of  it*  And  it  is  further  my  particu- 
lar request,  that  those  additions  to  the  value  of  the  premium 
arishig  from  its  occasional  non-adjudications  may  be  suffered 
to  increase  without  limitation* 

With  the  highest  respect  for  the  American  Academy  of 
Arts  and  Sciences,  and  the  most  earnest  wishes  for  their 
success  in  their  labours  for  the  good  of  mankind, 

I  have  the  honour  to  be,  with  much  esteem  and  regard, 
Sir, 

Your  most  obedient, 

humble  servant, 

RUMFORD. 
London^  July  13/fc,  1796. 

Upon  the  receipt  of  the  donation,  the  thanks  of  the  Socie- 
ty were  presented  to  Count  Rumford  in  the  following  terms : 

Voted,  That  the  thanks  of  the  Academy  be  presented  to 
Count  Rumford,  for  this  his  very  generous  donation,  and 
that  they  experience  the  highest  satisfaction  in  receiving  this 
additional  and  very  liberal  aid  for  the  encouragement  and 
extension  of  those  interesting  branches  of  science,  which  he 
has  specified  as  the  objects  of  his  gratuity,  and  which  he  has 
so  successfully  cultivated :  That  they  entertain  a  high  sense 
of  the  sentiments  and  views,  so  becoming  a  philosopher,  which 
have  prompted  him  to  this  distinguished  act  of  liberality; 
and  in  the  execution  of  the  grateful  oflBce,  which  they  have 
undertaken,  of  awarding  and  distributing  the  premium  which' 
Count  Rumford  has  thus  appropriated,  they  will  sacredly 
comply  with  the  conditions  of  the  donation  ;  indulging  the 
hope,  that  he  will  meet  his  reward,  in  learning  that  many  in 
his  native  country  are  thereby  excited  to  emulate  his  labours, 
and  to  promote  the  accomplishment  of  his  beneficent  wishes 
for  the  advancement  of  science,  and  the  augmentation  of 
human  happiness. 

At  a  meeting  held  in  May  1801,  the  Society  voted,  that 
they  would,  at  their  meeting  in  May  of  the  next  year  and 
afterwards,  biennially  at  tneir  May  meeting,  decide  upon 
the  discovery  or  improvement  which  appeared  to  deserve 
the  Rumford  premium.  The  subject  we  believe  has  fre- 
quently been  brought  before  the  society  and  they  have  been 
ready  at  the  appointed  time  to  confer  the  premium  upon 
any  individual  whose  claims  were  sufficient  to  authorize  it* 
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No  discovery,  however,  or  improvement  has  jet  been  made 
which  has  been  deemed  worthy  this  honor,  and  the  fund  has 
of  course  been  accumulating,  according  to  the  terms  of  the 
donation,  «ver  since  it  has  been  b  the  hands  of  the  Society. 

At  the  present  time  the  fund  amounts  to  (7361, 19,  in  6 
percent,  and  (7050  in  7  per  cent  stocks.  The  premium 
awarded  would  therefore  be  the  interest  of  these  sums  for 
two  years ;  three  hundred  dollars  in  the  form  of  a  silver  and 
a  gold  medal  and  the  residue  in  money.  This  we  believe  is 
one  of  the  largest  premiums  offered  by  any  society  or  insti- 
tution for  discoveries  in  science  or  improvements  in  the  arts, 
and  is  well  worthy  the  attention  of  the  scientific  and  ingeni- 
ous men  of  our  country. 

The  next  meeting  of  the  Society  will  be  held  on  Tuesday 
the  25th  of  May  next,  at  their  room  in  the  Boston  Atheneum. 
At  this  meeting  the  Society  will  be  ready  to  decide  upon 
any  claims  which  may  be  offered  for  the  premium  in  ques- 
tion ;  it  being  the  reeular  biennial  period  at  which,  by  their 
vote  of  1801,  thb  subject  comes  before  them. 


Imprtnement  in  Clocks. — ^The  public  papers,  sometime 
since,  contained  information  of  an  improvement  in  time- 
keepers, invented  by  Mr  Dyar  of  this  city.  We  hope 
hereafter,  to  furnish  our  readers  with  a  more  particular  ac- 
count of  this  invention  than  is  contained  in  the  following 
brief  notice. 

The  most  important  feature  in  this  improvement,  consists 
in  the  application  of  the  spiral  teeth  to  the  wheel  work  of 
clocks,  and  in  this  the  pinion  is  reduced  to  a  single  tooth. 
By  this  happy  idea,  Mr  Dyar  has  greatly  reduced  the 
wheel  work  necessary  to  a  clock,  ana  the  friction  is  di- 
minished in  a  still  greater  degree ;  as  all  who  are  acquainted 
with  the  spiral  gearing  are  aware,  that  the  point  of  contact, 
between  two  wheels  with  spiral  teeth,  always  coincides  with 
the  line  of  centres.  Mr  D^ar  has  also  contrived  a  very  in- 
genious method  of  suspendmg  the  pendulum,  m  place  of  the 
spring,  or  knife  edge  suspension.  This  method  is  to  hang 
tne  mass  constituting  the  pendulum  to  a  plane,  the  under 
surface  of  which  rom  at  every  oscillation  upon  a  fixed  con- 
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vex  body.  He  proposes  to  give  such  a  curve  to  the  convex 
surface,  that  the  pendulum  iii  vibrating  shall  be  accelerated 
at  every  moment  of  its  descent  by  a  force  proportional  to 
the  arch  between  it,  and  the  lowest  point ;  this  condition 
being  required  to  render  the  vibrations  isochronal.  Mr 
Dyar  has  not  yet  demonstrated  the  curve  necessary  to  ob- 
tarn  this  result ;  but  from  the  constant  variation  of  the  cen- 
tre of  oscillation^  in  a  pendulum  suspended  in  the  above 
method,  the  cycloid  is  not  the  curve  required.  He  is  aware 
that  his  suspension  cannot  be  executed  with  such  accuracy 
as  to  render  the  vibrations  perfectly  isochronal ;  but  he  may 
undoubtedly  obtain  a  near  approximation  to  a  curve  which 
wouiU  render  them  so. 

EUmmts  of  the  Orbit  of  the  Comet  of  1823. 
(Commiinicated  by  Warren  Colbnm.) 

Perihelion  distance^  0.2490054 — (the  sun's  mean  distance 
from  the  earth  being  1.) 

Logarithm  of  Penhclion  dist.  9.3962088. 

Time  of  passing  Perihelion^  1823,  Dec.  8d.  14h.  06'  62* 
mean  time  at  Boston. 

Inclination  of  the  orbit  to  the  ecliptic, 

Longitude  of  the  ascending  node^ 

Place  of  the  Perihelion^  (on  the  orbit) 

Motion  retrograde. 

These  elements  were  computed  from  observations  made 
at  Waltham.  The  instrument  used  was  a  sextant.  It  is 
impossible  under  the  most  favourable  circumstances,  that 
observations  with  a  sextant  should  be  so  accurate  as  those 
made  in  an  observatory.  In  the  present  instance  the  comet 
was  dim,  and  the  body  ill  definea  ;  and,  on  account  of  bad 
weather,  but  few  observations  could  be  obtained. 

It  is  believed  that  the  above  elements  are  as  accurate  as. 
the  observations  will  admit.  They  agree  very  well  with 
the  observations  published  in  the  last  number  of  the  Boston 
Journal,  but  not  quite  so  well  as  the  following,  which  were 
found  by  combining  these  latter  observations  with  those 
made  at  Waltham. 

Perihelion  distance  0.2429487. 

Time  of  passing  the  Perihelion^  1823,  Dec.  8d.  17h.  23'  8" 
mean  time  at  Boston. 

Inclination  of  the  orbit  to  the  ecliptic,  77**  05'  13* 

Longitude  of  the  ascending  node^  303*  23'  52* 

Place  of  Perihelion  (on  the  orbit)  272*^  55'    9" 

Motion  retrograde. 
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The  comet  when  it  first  appeared,  which  was  in  the  latter 

!)art  of  December,  was  receding  from  the  sun.  <  Its  distance 
rem  the  sun  at  that  time  was  about  two  thirds  of  the  dis^ 
tance  of  the  sun  from  the  earth,  and  its  distance  from  the 
earth  was  a  little  more  than  three  fourths  of  the  distance  of 
the  sun.  The  earth  at  that  time  was  approaching  the  point 
of  its  orbit  over  which  the  comet  was  to  pass,  and  when  the 
comet  passed  the  earth's  orbit,  the  heliocentric  longitude  of 
the  earth  and  comet  was  nearly  the  same ;  so  that  the 
comet  passed  very  nearly  over  the  earth.  This  happened 
between  the  20th  and  the  33d  ef  January.  At  ihat  time  it 
was  nearest  to  the  earth,  beine  distant  about  43  millions 
of  miles.  Afterward  it  receded  very  fast  and  disappeared 
early  in  February. 

The  elements  of  no  comet  yet  observed  agree  with  these. 
It  must  therefore  be  considered  as  a  new  comet. 

The  following  are  the  elements  of  this  comet  as  deter^ 
mined  by  Dr  Brinkley,  of  Trinity  College,  Dublin. 

Perihelion  distance 0.364 

Passage  of  the  Perihelion,  Dec.  8d.  13h.  t  44^^  M.  T.  at 
Dublin. 

Inclination, 75^  47'  3(f 

Longitude  of  the  ascending  node,   .        .  303°  51'  40^ 

Longitude  of  Perihelion,     .        .        .      369**  30'  30" 

Motion  retrograde. 

The  agreement  of  these  elements;  with  those  obtained  by 
Mr  Colburn,  is  much  more  exact  than  could  be  expected, 
considering  the  different  means  of  observation  possessed  by 
the  two  observers.  Indeed,  no  perfectly  accurate  obserDations 
can  be  made  with  the  instruments  now  in  use  in  N.  England. 

Effects  of  the  Chloride  of  Lime  as  a  Disinfector* — MM.  Or- 
fila,  Leseure,  Gerdy,  and  Hennelie,  having  to  examine  the 
body  of  an  individual  who  was  supposed  to  have  been 
poisoned,  and  who  had  been  dead  for  nearly  a  month,  found 
the  smell  so  insupportable  that  they  were  induced  to  try 
the  application  of  the  chloride  of  lime,  as  recommended  by 
M.  Labarraque.  A  solution  of  this  substance  was  frequent- 
ly sprinkled  over  the  body,  and  produced  quite  a  wonderful 
effect,  for  scarcely  had  they  made  a  few  aspersions  when 
the  unpleasant  odour  was  instantly  destroyed,  and  the  opera- 
tion could  be  proceeded  in  with  comparative  comfort. 
[Jour.  Roy.  InstitJ] 

Preservation  of  Green-house  Plants. — It  has  been  ascer- 
tained by  Mrs  Tredgold,  that  plants  mav  be  completely 
protected  from  the  depredations  of  insects  by  washing  them 
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with  a  solution  of  bitter  aloes,  and  the  use  of  this  wash  does 
not  appear  to  affect  the  health  of  the  plants  in  the  slightest 
degree*  And  wherever  the  solution  has  been  used,  insects 
have  not  been  observed  to  attack  the  plants  again.  As 
there  is  much  difficulty  in  preserving  a  small  collection  by 
the  usual  methods,  this  notice  of  a  simple  remedy  may  be 
verv  useful.    [Philos.  MagJ] 

Roman  Cement. — According  to  an  analysis  lately  made  by 
M.  Berthier,  the  component  parts  of  Parker's  cement  are 
Carbonate  of  lime  ....        657 

magnesia      ....     005 

iron  ....        070 

— manganese    .        .        .        .019 

Clay  silica '      ,         180 

alumina      ......    066 

Water 013 


1.000 
M.  Berthier  is  of  opinion,  that  with  one  part  of  common 
clay  and  two  parts  and  a  half  of  chalk,  a  very  good  hydrau- 
lic lime  may  be  made,  which  will  set  as  si)€ecnly  as  Parker's 
cement.  He  concludes  from  many  experiments,  that  a  lime- 
stone containing  six  per  cent  of  clay  affords  a  mortar,  per- 
ceptibly hydraulic.  Lime  containing  from  15  to  20  per 
cent  is  very  hydraulic ;  and  when  from  25  to'  30  it  sets  almost 
instantly,  and  may  therefore  be  held  to  be,  to  all  intents  and 
purposes,  real  Roman  cement.  [Ibid.'] 

Improved  Process  for  prqniring  Hydraulic  Cement. — A  pa- 
tent has  lately  been  granted  in  England,  to  James  Fi:ost,  for 
an  improved  process  of  calcining  and  preparing  calcareous 
and  other  substances  for  the  purpose  of  formm^  cements. 
The  process  consists  in  calcining  the  substances  m  reverbe- 
ratory  furnaces  or  kilns,  and  excluding  the  atmospheric  air 
when  they  have  been  sufficiently  calcined  by  stopping  *nd 
luting  all  the  apertures  until  the  furnace  and  its  contents  are 
cooled,  or  the  hot  calcined  material  is  drawn  through  an 
aperture  in  the  floor  of  the  furnace  into  an  iron  or  other  cylin- 
der with  a  corresponding  aperture,  but  impervious  to  air  or 
moisture  on  all  other  sides  but  that  in  contact  with  the  floor 
of  the  furnace.  In  this  cylinder  the  material  is  allowed  to 
cool,  while  another  portion  is  being  calcined  in  the  furnace. 
Such  mixtures  of  calcareous  and  other  earths  and  oxyds 
as  can  be  sufficiently  calcined  at  a  bright  red  heat,  are 

!>laced  in  tight  iron*  cylinders  furnished  with  safety  valves 
or  the  escape  of  the  elastic  fluids.    Other  cylinders  are  at- 

75 
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tached  to  the  ends  of  these  to  receive  the  calcined  materiak 
and  defend  them  from  the  atmospheric  air  while  cooUng. 
The  cylinders  are  furnished  with  doors  capable  of  being 
rendered  air  tight. 

Chalk  or  carbonate  of  lime  prepared  bj  this  method  at 
a  heat  not  exceedmg  that  at  which  cast  iron  softens,  becomes 
hydraulic  lime,  and  formed  into  mortar,  sets  and  hardens 
under  water.    [i?g?.  ArtaJ] 

Improved  Method  of  Manafacturing  White  Lead. — A  pateni 
has  been  granted  to  Mr  Saddler  for  an  improved  process  of 
manufacturing  carbonate  of  lead.  A  solution  of  sub-acetate 
of  lead,  (liquor  plumbi  subacetatis  Lond.  Phar.)  is  placed  in 
a  cask  or  other  vessel,  either  closed  or  open,  and  Carbonic 
acid  is  introduced  in  the  state  of  gas  or  m  solution.  The 
ingredients  are  agitated  to  favour  the  combbation  of  the 
carbonic  acid  with  the  oxyd  of  lead  which  is  contained  in 
the  solution  of  the  sub-acetate  and  a  precipitate  of  carbonate 
of  lead  is  formed.  'The  operation  is  continued  as  long  as 
any  absorption  of  carbonic  acid  takes  place*  The  precipi- 
tate is  separated,  washed  and  dried  in  the  usual  manner. 
[Ibid.-] 

Discovery  relating  to  Sheathing  Copper. — At  a  meeting  of 
the  Royal  Society,  January  22, 1824,  a  paper  was  read  "  on 
a  mode  of  preventing  the  corrosion  of  copper^heathing,  by 
sea-water,  in  ships  of  war  and  other  ships.'*  By  Sir  Hum- 
phrv  Davy,  Bart.  P.  R.  S. 

The  attention  of  the  President  having  beeh  drawn  to  this 
subject  by  the  Commissioners  of  the  Navy  Board,  he  insti- 
tuted a  series  of  experiments  upon  it,  and  has  discovered  a 
simple  and  effectual  mode  of  remedying  the  eviL  Copper, 
when  immersed  in  sea-water,  however  pure  and  malleable  it 
may  be,  becomes  covered  with  a  coat  of  a  green  submuriate, 
a  sort  of  rust,  which  when  washed  off,  is  succeeded  by  a 
similar  one,  and  the  process  continues  until  the  metal  is 
completely  destroyed. 

It  was  evident  that  no  alteration  which  could  be  effected 
in  the  copper  would  prevent  its  corrosion;  the  effect  on 
different  kinds  of  copper  might  be  somewhat  different,  but 
the  principal  diversities  must  be  owing  to  the  variations  in 
the  saltness  and  temperature  of  the  sea-water. 

Sir  Humphry  was  led  td  the  discovery  by  the  same  prin- 
ciple which  led  him  to  that  of  the  decomposition  of  the 
alkalies ;  namely,  that  chemical  affinities  might  be  balanced 
or  destroyed,  by  changing  the  electrical  states  of  the  sub^ 
stances  :  it  thence  appeared  that  the  corrosion  of  the  cop- 
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per  might  ^  be  prevented  by  its  being  brought,  by  contact 
with  another  metal,  into  a  negatively  electric  state ;  and  he 
had  accordingly  found  that  by  the  contact  of  tin,  forming 
part  of  an  electrical  circuit,  of  riv^^  P^^  of  ^^^  surface  of 
the  copper,  the  desired  effect  was  completely  obtained* 
Other  metals,  positive  in  respect  to  copper,  may  be  employed, 
as  lead  and  zinc,  but  tin  is  preferable,  on  account  of  its  ca- 
pability of  being  brought  into  complete  contact  with  the 
copper,  by  means  of  solder,  and  also  because  its  submuriate 
is  easily  detached  from  the  metaK 

The  experiments  were  made  with  ribbands  of  tin,  and  it 
was  founa  that  such  a  ribband,  equal  in  substance  to  only  • 
ji^th  part  of  the  copper,  effectually  prevented  the  corrosion' 
of  the  latter.  They  were  so  entirely  satisfactory,  that  not 
the  smallest  doubt  can  be  entertained  of  the  perfect  success 
of  the  method  in  practice  ;  and  the  Lords  Commissioners  of 
the  Admiralty  have  made  arrangements  for  enabling  the 
President  to  repeat  them  on  the  largest  scale,  on  ships  of 
wan 

It  is  probable.  Sir  Humphry  observes,  that  this  method, 
besides  preventing  oxidation,  will  also  prevent  the  adherence 
of  vegetables  and  marine  animals  to  the  sheathing.  [Arm* 
Pkilas.  March.'] 

M.  De  laaplace^s  Great  Work. — The  fifth  and  last  volume 
of  the  Michanique  Cileste  has  made  its  appearance,  in  which 
the  question  of  the  form  of  the  earth  is  discussed  in  various 
new  points  of  view:  namely,  1st.  The  dynamic  effect  of 
the  presence  and  distribution  of  the  waters  on  the  surface 
of  the  globe.  3diy.  The  compression  to  which  the  interior 
beds  are  subjected*  Sdly.  The  change  of  size,  which  may 
result  from  the  progressive  cooling  of  the  earth.  The 
author  has  arrived  at  the  following  results  :  That  the  great 
mass  of  the  earth  is  by  no  means  homogeneous  ;  that  the 
beds  situated  at  the  greatest  depth  are  the  most  dense ;  that 
those  beds  are  disposed  regularly  round  the  centre  of  gravi- 
ty of  the  globe,  and  that  their  form  differs  little  from  that  of 
a  curved  surface  generated  by  the  revolution  of  an  ellipsis  ; 
that  the  density  of  water  is  nearlv  five  times  less  than  the 
mean  density  of  the  earth ;  that  the  presence  and  distribu« 
tion  of  the  waters  on  the  surface  of  the  earth  do  not  occa^* 
sion  any  considerable  alterations  in  the  law  of  the  diminu- 
tion of  the  degrees,  and  in  that  of  weight ;  that  the  theory 
of  any  considerable  displacing  of  the  poles  at  the  surface  of 
the  earth  is  inadmissible  ;  and  that  every  geological  svstem 
founded  on  such  an  hypothesis  will  not  at  all  accord  with 
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the  existing  knowledge  of  the  causes  which  determine  the 
form  of  the  earth ;  that  the  temperature  of  the  globe  has 
not  sensibly  diminbhed  since  the  days  of  Hipparchus  (above 
9000  years  ago,)  and  that  the  actual  loss  of  heat  in  that 
period  has  not  produced  a  variation  in  the  length  of  the  day, 
of  the  two  hunaredth  part  of  a  centesimal  second.    [Philos. 

Remarks  of  Sir  H.  Dauy  on  the  Condensation  of  the  Gases* — 
^  One  of  the  principal  objects  I  had  in  view,  in  causing  ex- 
periments to  be  made  on .  the  condensation  of  different 
ffaseous  bodies,  by  generating  them  under  pressure,  was  the 
hope  of  obtainmg  vapours,  which  from  the  facility  with 
which  their  elastic  forces  might  be  diminished  or  increased 
by  small  decrements  or  increments  of  temperature,  would 
be  applicable  to  the  same  purposes  as  steam.  As  soon  as  I 
had  obtained  muriatic  acid  in  the  liquid  state,  I  had  no 
doubt  that  all  the  other  gases  which  have  weaker  affinities 
or  greater  densities,  and  which  are  absorbable  to  any  extent 
by  water,  might  be  rendered  fluid  by  similar  means  ;  and 
that  the  conjecture  was  well  founded,  has  been  proved  by 
the  experiments  made  with  so  much  industry  and  ingenuity 
by  Mr  Faraday* 

"  The  elasticity  of  vapours  in  contact  with  the  liquids  from 
which  they  are  produced,  under  hi^h  pressures,  by  high 
temperatures,  such  as  those  of  alcohol  and  water,  is  known 
to  increase  in  a  much  higher  ratio  than  the  arithmetical  one 
of  temperature. 

"•  In  applying  the  condensed  gases  as  mechanical  agents, 
the  small  difference  of  temperature  required  to  produce  an 
elastic  force  equal  to  the  pressure  of  many  atmospheres,  will 
render  the  risk  of  explosion  extremely  small ;  and  if  future 
experiments  should  realize  the  views  here  developed,  the 
mere  difference  of  temperature  between  sunshine  and  shade, 
and  air  and  water,  will  be  sufficient  to  produce  results, 
which  have  hitherto  been  obtained  only  by  a  great  expendi- 
ture of  fuel. 

"  There  can  be  little  doubt  that  these  general  facts  of  the 
condensation  of  the  gases  will  have  many  practical  applica- 
tions. They  offer  easy  methods  of  impregnating  liquids 
with  carbonic  acid  and  other  gases,  without  Uie  necessity  of 
common  mechanical  pressure.  They  afford  means  of  pro- 
ducing great  diminutions  of  temperature,  by  the  rapidity 
with  which  large  quantities  of  liquids  may  be  rendered  aeri- 
form ;  and  as  compression  occasions  similar  effects  to  cold, 
in  preventing  the  formation   of  elastic  substance,  there  is 
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great  reason  to  believe  that  it  ma j  be  successfully  employed 
for  the  preservation  of  animal  and  vegetable  substances  for 
the  purposes  of  food*^' 

Purple  Tint  of  Piatt  Glass  affected  by  LighU — It  is  well 
known  that  some  pieces  of  plate  glass  acquire  by  degrees  a 
purple  tinge,  and  ultimateljr  become  of  a  pretty  deep  colour* 
This  has  been  observed  in  the  gkss  used  for  windows* 
Wishing  to  ascertain  whether  the  sun^s  rays  had  any  iiH 
fluence  m  producing  this  change,  Mr  Faraday  selected  tnree 
pieces  of  ^lass,  which  he  judged  capable  of  exhibiting  this 
change ;  one  of  them  was  of  a  slight  violet  tint,  the  other 
two,  purple  or  pinkish,  but  the  tint  scarcely  perceptible,  ex- 
cept by  looking  at  the  edees.  They  were  then  each  broken 
into  two  pieces ;  three  of  them  were  wrapped  up  in  paper, 
and  laid  aside  in  a  dark  place,  whilst  the  corresponding 
ones  were  exposed  to  air  and  sunshine.  In  about  nine 
months  they  were  exammed.  Those  which  had  been  se- 
cluded from  light,  had  undergone  no  change ;  but  the  others 
had  increased  in  colour  considerably  ;  the  two  paler  ones 
the  most.  Thus  it  appears,  that  the  sun^s  rays  can  exert 
chemical  powers,  even  on  such  a  compact  body  and  perma- 
nent compound  as  glass. 

New  Voyc^e  projected  by  Captain  Parry* — It  will  be  recol- 
lected that  Captain  Parry  in  his  first  voyage,  discovered, 
after  entering  Lancaster  Sound,  an  opening  wliich  he  called 
Prince  Regent's  inlet;  leaving  that,  which  seemed  to  turn  to 
the  south-west,  on  his  left  hand,  he  proceeded  in  a  north- 
westerly direction.  This  inlet  promised  well  at  the  time, 
but  the  body  of  Lancaster  Sound,  not  having  been  then  ex- 
plored, it  was  passed  by.  The  admiralty,  at  the  suggestion 
of  Captain  Parry,  have  resolved  that  this  inlet  shall  also  be 
examined,  in  order  that  no  opening  which  promises  success 
may  be  neglected;  he  is  tfcerefore  to  proceed  thithor  in 
the  ensuing  summer,  in  the  Hecla,  and  from  the  situation 
where  Heame  discovered  the  sea,  and  the  apparent  direc- 
tion of  Prince  Regent's  inlet,  he  hopes  to  succeed  in  reach- 
ing Captain  Framclin's  Cape  Tumagain  through  it.  If  the 
wished  for  discovery  shoula  not  be  made  in  this  direction,  at 
least  so  enterprising  an  officer,  cannot  be  employed  there 
without  adding  to  our  knowledge  of  regions,  which,  before 
modern  improvements  had  taught  us  to  master  the  elements, 
were  inaccessible  to  the  inhabitants  of  temperate  climates. 
From  his  perseverance,  however,  we  may  look  forward  with 
some  conndence  to  this  third  voyag^  accomplishing  its  ob- 


598  Omtral  IrUeUigence* 

ject,  or  making  great  apinroaches  to  its  attainment.  [TiUoA^i 
Magazine^'] 

American  Medical  Science. — A  late  medical  reviewer  re- 
marks, our  transatlantic  brethren  have  taken  mortal  offence 
at  an  expression  which  once  fell  from  the  Edinbui^h  re- 
viewers, "  Who  ever  goes  to  an  American  play,  or  who  ever 
reads  an  American  novel  ?"  "  What  does  the  world  yet  owe 
to  American  physicians  and  surgeons  ?'^  The  expression  was 
a  harsh  one,  savouring  too  much  of  nationality  and  might 
certainly  have  been  spared';  but  having  been  used,  it  cannot 
be  denied  to  have  some  real  foundation.  We  cannot,  at  this 
moment,  call  to  mind  any  one  leading  principle  in  pathology 
or  physk)logy,  any  one  acknowledged  improvement  in  surge- 
ry, or  any  one  remedy  of  general  efficacy,  proposed  by  an 
American  practitioner. 

Petalite. — Dr  Bigsby  has  discovered  Petalite  on  the  north 
shore  of  lake  Ontario,  on  the  beach  in  front  of  York,  the 
capital  of  Upper  Canada.  It  is  a  rolled  mass  weighing  about 
a  ton.  The  mineral  has  been  examined  by  Dr  Troost ;  it 
occurs  in  crystaline  masses,  of  a  greyish  white  colour,  with 
a  tinge  of  ^reen,  and  resembles  some  varieties  of  Tremolite, 
for  wnich  indeed  it  was  first  taken.  [See  Jour.  Acad.  J^cU. 
Sciences^  JsTo.  8,  vol.  3.] 

Jfew  Mineral* — M.  Levy,  Esq.  M.  A.  in  the  university  of 
Paris,  proposes  to  give  the  name  Bucklandite  (in  honour  of 
the  distinguished  Professor  of  Oxford)  to  a  mineral  found  in 
the  mine  Neskiel,  near  Arendal,  in  Norway.  It  occurs 
crystalized ;  colour,  brown,  nearly  black ;  opaque.  The 
crystals  easily  scratch  glass.  Mr  Levy  could  not  find  any 
cleavage  parallel  to  the  natural  planes  of  the  crystals,  nor 
in  any  other  direction.  The  substance  has  some  resem- 
blance to  Pyroxene,  but  differs  from  it  in  crystallographical 
characters.  It  has  also  an  a^logy  to  amphibole,  but  am- 
phibole  cleaves  very  easily  parallel  to  the  lateral  planes  of 
the  primitive. 

Tne  primitive  form  of  the  crystals  appears  to  be  an 
oblique  rhombic  prism,  in  which  the  two  lateral  planes  are 
inclined  to  each  other  at  an  angle  of  70^  40';  the  base  upon 
either  of  the  lateral  planes  at  an  angle  of  103^  5&  and  in 
which  the  ratio  of  one  side  of  the  base  to  the  lateral  edge 
is  nearly  100  (p  97. 

The  crystals  of  Bucklandite  are  accompanied  by  large 

S'een  opaaue  crystals  of  scapolite,  lamellary  black  hom- 
ende,  and  flesh  coloured  laminary  carbonate  of  lime. 
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Forsterite. — Mr  Levy  has  given  this  name  to  a  very 
scarce  and  new  mineral  from  Vesuvius,  in  honour  of  the  late 
Mr  Forster,  the  founder  of  one  of  the  finest  private  coUec* 
tions,  now  the  property  of  Mr  Heuiand.  This  substance 
occurs  in  small  brilliant  colourless  and  translucent  crystals^ 
accompanied  by  pleonast  and  olive-green  pyroxene.  It  is 
sufficiently  hard  to  scratch  rock  crystal. 

NEW  LOCALITIES   OF  AMERICAN  MINERALS. 

Zircon  and  Green  Felspar  of  Beverly ^  (Mass.) — In  a  former 
number  of  this  Journal,  page  390,  we  have  noticed  the  dis^* 
covery  of  green  felspar  at  Beverly  in  this  state.  The  specif' 
mens  first  lound  were  met  with  in  a  stone  wall ;  k  was  as* 
certained  that  the  materials  for  the  construction  of  the  wall 
were  taken  from  the  common,  or  parade  ground  of  Beverly, 
many  years  ago.  Application  was  made  to  the  proper 
authorities  for  permission  to  open  the  ^und  and  make  ^ 
thorough  examination.  The  result  of  this  undertaking  has 
been  highly  satisfactory.  The  green  felspar  has  been  found 
in  narrow  veins  traversing  sienite,  accompanied  with  crystals 
of  zircon,  and  some  other  substances  tne  nature  of  which 
has  not  as  yet  been  satisfactorily  determined. 

The  crystals  of  zircon  have  an  amber  brown  colour,  a 
resinous  and  oily  lustre,  with  a  fracture  somewhat  conr 
choidal  and  foliated.  The  cleavages  in  some  of  the  crystals 
are  tolerably  distinct  and  indicate  the  octohedral  primitive 
form.     A  few  perfect  octohedral  crystals  have  been  found. 

The  largest  crystal  in  my  possession,  weighs  30  grains 
^ths,  and  its  specific  gravity  is  4.06  ;  it  is  a  four  sided 
prism  terminated  by  a  four  sided  pyramid ;  the  terminal 
planes  being  set  upon  the  lateral  edges  of  the  prism. 

With  the  reflective  goniometer  I  find  the  ancle  of  inclina- 
tion 134°  IS'.    The  angles  scratch  rock  crystal. 

The  hornblend  and  felspar  which  accompany  these  in- 
teresting substances  very  much  resemble  those  of  the  zircon 
sienite  of  Von  Buch,  with  a  specimen  of  which  in  my  col- 
lection I  have  carefully  compared  it.  The  structure  of  this 
rock  and  its  geological  connexions  are  highly  interesting. 
The  following  is  Von  Buch's  description  of  the  Norway 
zircon  sienite.  It  is  strongly  distinguished  from  every  por- 
phyry by  the  magnificent,  coarse  granular,  and  sometimes 
large  granular  felspar,  partly  of  a  pearl  grey  and  partly  of  a 
redcolour,  which  always  strongly  characterises  the  blocks  by 
its  high  degree  of  lustre.  It  is  equally  distinct  from  granite, 
sienite  or  other  similar  granular  stones  by  the  preponder^ 
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ance  of  the  felspar.  All  the  other  ingredients  seem  to  be  sunk 
in  this  as  a  basis,  and  they  often  appear  only  occasionally ; 
but  hornblend  is  never  wanting,  and  this  hornblend  is 
generally  pretty  characteristic  and  distinct;  long  black 
crystals,  which  possess  a  double  foliated  fracture  by  way  of 
discrimination  from  mica— folia  of  mica  also  make  their 
appearance  but  very  rarely ;  and  quartz  shows  itself  in 
small  grains,  so  as  not  to  be  altogether  missed.  It  appears, 
in  general,  accidentally  in  the  composition,  and  we  search 
through  whole  hills  without  finding  it  again.  Wherever  the 
grains  of  the  felspar  meet,  there  remains  almost  always  a 
small  angular  cavity  into  which  crystals  project.  Among 
these,  are  the  crystals  of  zircon,  which  give  name  to  the 
rock.     Epidote  is  associated  with  them  in  fine  needles. 

In  the  rock  at  Beverly,  there  is  a  great  tendency  of  the 
component  parts  to  assume  re^tair  crystalline  forms,  and  a 
few  perfect  crystals  of  green  felspar  have  been  obtained. 

Phosphate  of  Lime* — 1  have  lately  found  a  few  pretty  dis- 
tinct crystals  of  phosphate  of  lime  near  the  village  of  Stow, 
in  this  state.  The  crystals  are  disseminated  in  rolled 
mlBLSses  of  a  coarse  grained  granite.  They  are  portions  of 
hexffidral  prisms,  of  a  greenish  white  colour.  The  fracture 
in  the  direction  parallel  to  the  base  of  the  prism  is  distinctly 
foliated,  and  the  powder  phosphoresces  on  burning  coals. 

The  same  granite  contains  well  defined  crystals  of  beryl, 
and  here  and  there  a  small  crystal  of  tourmaline. 

Andalusite. — ^This  mineral  I  found  in  a  rolled  mass  of 
white  quartz,  in  small  imperfect  four  sided  prisms,  near 
Lancaster.    The  colour  is  a  reddish  brown. 

Spodumen. — A  notice  of  this  mineral  has  lately  been  pub- 
lished in  the  Journal  of  the  Academy  of  Nat.  Sci.  of  Phila- 
delphia. I  have  visited  the  locality  at  Sterling,  and  find 
it  very  abundant.  The  principal  rock  in  which  it  occurs  is 
a  compound  of  quartz,  mica  and  spodumen,  weighing  pro- 
bably about  thirty  tons.    It  may  be  called  spodumen  rock. 

Clea^elandite  occiu^  in  small  quantity  at  Sterling. 

J.  W.  W. 
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